YKAR XHI — NOVEMB^^ 1922 

international institute of agriculture 

BORRAU OF AGWan,TURAI, iNTEUtGENCE AND PtANT DISEASES 

INTERNAtlONAL REVIEW OF THE SCIENCE 

and practice of agriculture 

MONTHLY BULLETIN 

OF AGRICULTURAL INTELLIGENCE AND PLANT DISEASES 


abstracts 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION 

129 - Development of Natural Resources in Portuguese East Africa -- hall, h. 11. 

(K. B. M Consul-General l^aiirenco ■^ryrqucs) in Lhparfmcnl of Orerstas Trade Report 
on the Commercial Situation of Portih tfw Sijs/ Africa. Ivondon, i<j23. 

As regards agriculture, in which the country throughout is extremely 

I ich there is great activity, particularly on the banks of the Zambesi and 
11 the district of the Coiiipanhia de Mo^ainbicpie. which i? served by the 
lort of Beira.' On the Zambesi, as well as in the southernmost part of 
he country, sugar is produced in large and increasing quantities. The 
verage annual amount exported during the last few years has been forty 
housaiid tons. Some of the Ijind under sugar-cane is said to give an aver- 
ge of forty-five tons of cane to the acre. In the territory of the Companhia 
ie Mozambique land has been and is being taken up for the growing of 
Jiiaize, rice, tobacco, oil seeds and othei crops and for the rearing of cattle, 
flhe maize is stated to a>^erage fourteen bags to the acre. Towards the 
porth of the country various large undertakings are actively extending 
poconut, sisal and other pl.antations, with machinery for treating the pro- 
iluct for export. In the inland district of Tete, which lies between the 
^yasaland Protectorate and Northern Rhodesia, a British company with 
headfpiarters at Capetown has quite recently started works for the manu- 
facture of pulp from baobab trees. 

Much attention has recently been paid by the Government of the 
^ouatry to the possibility of irrigating various suitable areas, notably 
the valley of tlie Tim|30po, where it has been found that there are about 
hundred and fifty thousand acres of excellent alhuual land about forty 
from the sea, that can be irrigated, drained and protected from 
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floods : a small river which is navigable for small ocean-going steamer 
runs Some way into the area. Schemes are also being submitted for simila 
treament of various areas in the valley of the Incomati River, aniountij 
to about one hundred thousand acres in all. 

A. d. B. 


1130 - Agriculture In Nigeria in 1921. — Paulkhkh, o., in Nietria Annual itcpa,i , 
the AmculUtral Department tor Ike year I9«i. 8 pp. Lagos, June 14 J922. 

Cotton. — The American cotton bush (“ Allen ") was introduca 
from Uganda into the Province of Zaria and the neighbouring Province 
of Kans and Sokoto. Almost all the crop of 1921 in the northern Pro 
vinces, to 000 bales, was American cotton, while in the previous yfear ou 
of an almost equal yield, there were only 5 500 bales of American cotton 
The cotton is bought by the British Cotton Growing Association whicl 
paid from 1915-1916 to 1921-1922 respectively l */, — 1 */, — 2®/, - 
2 - 3 'A - 4 y2 - 2 pence per pound for unginned Americai 

cotton. The Agricultural Department encourages the development c 
cotton growing by distributing selected seed (about 2300 kg, in 1921) 
by inspecting the cotton brought to market, stations, which is said k 
decrease the difference between the price offered by the British Cottni 
Grower's Association and that paid by agents and brokers ; by the selectioi 
of ‘‘ Allen ” cotton, which has already given encouraging results. 

Cotton is the principal product exported from Northern Nigeiii 
Cotton is very extensively grown in Southern Nigeria : in 1920-1921, 
20 000 kg. of unginned lint were exported, which formed only a smal 
part of the total output as a good deal is used by the natives for home 
weaving. In 1921-22', the export was only about % of that of the piedous 
year, owing to the unfavourable season and the low price offered (i Ij 
pence per pound). In previous years the Agricultural Department had 
distributed seed of " Georgia ” Cotton in Southern Nigeria ; in 1921, it 
distributed seed of “ Allen ” cotton (6860 qx.) brought from Northern 
Nigeria. This large scale experiment has not given definite results astlei 
year was unfavourable ; the inspectors at the market stations noticed 
some good lots of cotton grown from this seed, but much of the lint was 
not sufficiently ripe and was blemished. 

Cultural experiments undertaken at the Moor Plantation of the Agn- 
cultural Department have not given conclusive results. The yield of 
the “ Allen ” variety was poor, but that of indigenous cottons w.is still 
less. Researches must therefore be renewed for the purpose of discover 
ing a cotton suitable for growing in Southern Nigeria. The Departmeot 
has already begun such work which includes : — Selection of native cot- 
ton ; experiments with a few good exotic cottons ; experiments to decide 
which is the best time for sowing. 

Similar remarks apply to the Province of Florin. ^ 

Cocoa. — The cocoa tree was introduced into the Provinces of C.i^ 
bar, Berrin and perhaps Ouitoha also, long before it was of any impodaii^ 
for the Colony, or for the old western Provinces. The quantity expo 
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^se from 1388 t. in igo8, to 18 232 t. in 1921, of which about 17 420 t 
\jere exported from Lagos. 

The cocoa exported from Lagos is grown very close to the coast or to 
jhe north-east of Iladan, while in the intervening country there is little or 
^one. This is due, among other reasons, to the climate, soil, railway 
character of the people, etc., but specially to the action of the Southern 
Nigeria Agricultural Department : cocoa growing has only gained a 
loting in places where it is likely to be permanent. It is encouraged 
y the teaching of good methods of fermentation. Moreover, up to the 
larch 31, 1921, 16 000 cocoa plants were distributed free of charge or 
)ld and 272 000 beans were distributed gratis for .sowing. 

During 1921 the corresponding figures were 1500 plants and 5200 
eans. 

Oil Palm. — The methods which have been suggested and discuss- 
Iby several authorities and commissions in agreement with the Colonial 
iffice to increase the production of palm oil and drupes or to improve the 
uality of the oil are chiefly ; - i) The introduction of machinery to 
:place the native methods of extraction. 2) Improvement of local 
lethods of extraction, which vary in different places. 3) Production 
nd propagation of improved varieties. For Nigeria the first is the most 
nd the last the least important matter ; but it is the latter which has 
loae attracted attention. 

Of the different varieties sown at the Moor Plantation, Calabar, Omit- 
lia and Benin have begun to bear. In all plots, except those plant- 
d with the common local variety, the palms arc too few to make any 
itimate as to their yield. The varieties are not clearly characterised 
nd besides those described in the text-books, intermediate forms are also 
let with. 


Kola nuts. — For many years the Agricultural Department has encour- 
ged the plantation of the ‘‘ Gbanja ” variety of kola, and has distri- 
uted altogether 212 000 nuts and 58 000 plants of that variety, of which 
14000 nuts and 8216 plants were distributed in 1921. The output of 
te southern Provinces is at present scarcely sufficient to support a regular 
rade, but the yield of the “ Gbanja ” variety which was introduced from 
ic Gold Coast, is steadily increasing. 


Tobacco. — Light Virginian tobacco has been grown in Florin, but 
p to the present time only partial success has Ireen obtained. 

I Uice. — Ceylon swamp rice has, to a great extent, replaced local 
trietics hi many parts of the Northern Provinces. At Pategi (Florin 
lotunce) a variety intrcjduced from Guiana has been tested comparat- 
with the Ceylon rice ; the results are encouraging. 

^ Other crops. — A certain amount of success has been obtained , espe- 
in the Northern Provinces, in the introduction of better exotic 
imties, or in the selection of indigenous varieties of various cultivated 
I "guinea corn ” (a variety of sorghum for grain), wheat 

id " coco-yams 
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The Agricultural llepartuieuts of Southern and Northern Nigeij 
have been united into a single Department with the writer at its heac 

F.D. 


1 131 - Agriculture in the State ol Bahia, BrazU (> - Barbosa de socm, y. isca, 

taiio da Agricuttnia, ludustria, Commercio, Viacao e Obras puhlicas do Kslado j 
Bahia), Relatom ap,iScniudo ao Exm. Sn. Dr. J. J- Smbm, Gomrmihr in 
Year !')-«■>, pp., 7 Bahia I92i' 

Prixcipai, crops : Gollon. - The “ Service do Algodao " (c„| 
tons Ser\’ice) was instituted by Federal Decree No. 14 117 of March 2; 
1020 for the encouragement of cotton growing. The " Centro Industri: 
do Algodao '■ which collaborates with the former in the control of “h; 
garta rozada ” (Gelechia gossypiella) (2). and of “ Lagarta verte " hel; 
in the same object. 

Su"ar-cane. - The crop might be much more widely gron-n. I 
igtg and 1920 the sugar factories of the State produced 372 700 baj 

of sugar. . 

Maize - This is one of the most extensively grown cereals ai 

thrives weU throughout the State. It covers about 150 000 ha. yieli 


ing about 2 locooo qx. a year. vx t 

■ Cocoa - Exported in large quantities this commodity forms 01 
of the principal sources of wealth of the State. According to the "Syi 
dicato dos Agriciiltores do Cacau” production reached a maxiimmn 
814412 bags of beans in 1918, but fell to 786074 bags 111 1919 ar 

to 650 873 bags in 1920. . • x n 

Other important crops are tobacco, coffee, mamoc, nee, etc, 11 
export trade is almost exclusively maintained by agricultural produa 
In 1020 it included : - 53 667 000 kg. of cocoa - 30 288 000 kg, 
tobacco - 6567000 kg. of coffee - 6 512 000 kg. of sugar - 2 76 .i« 
kg. of leather and 750 000 kg. of hides — 2 525 000 ^g. of piasaii 
— 180 t, of timlier — 58 000 kg. of rubber — etc. 

The forests supply almost aU the fuel (firewood and charcoal) coi 
Slimed by the railways, shipping, factories and required for domest« 
Owing to heavw timber cutting the question of reafforestation a . . , 
writer suggests the formation of forest nurseries for this pmpose. 

Agriclxtukai, excour.agemkxt. — Includes ; is ri u c 
seeds, competitions with prizes, sales to ^‘‘rmers at cost price p , 
and other agricultural implements, etc. The distribution of ^ 
plants is entrusted to the “ Inspectoria do 1 , 

spectorate of the Agricultural Servdee) and to the Ealua expe 
demonstration Staff. The seeds distributed in 1920 were diiefli , 
seeds, cereals and seeds of leguminous forage plants. ^ 
Public agricultural services. - These include. s 
stations - a station for experiments and demonstrations 


(j) Sec R. July 1922, No. OSi, Note(i). (Etl.) 
(e) See R Dec. 1921, No. Iiofi. [Ed.) 
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ical Service - the publication of the Soleiim de A^riculhtra of the Sec- 
ariat of Agriculture, Industry, Commerce, etc. In 1920 about 1200 
lies were distributed. 

The cadastral map is being compiled ; this is entrusted to the " Ser- 

0 de Terras ” of the " Directoria de Terras e Minas ”. 
AoriculWsai, EXPERiMEiyTs. — These are entrusted to the " Campo 

Esperiencia e Denionstra<;ao Dr. Antonio Mouiz " at Bahia, the area 
,vhich is about 4.5 ha. In 1920, many varieties of pulse, cereals, forage 
nts, industrial plants, pot-herbs and vines were tried. Among other 
ngs it was noticed that the " Bento Vieira ” variety of manioc could 
upy the ground for 10 years and produce enormous mots which 
ched a length of 2.80 m. and weighed as much as 13 kg. 

The Florida beggar weed {/Idswcrfrwwr torluoswH^ did very well 

1 its propagation in Brazil as a forage plant and green manure has 
iSequently been recommended. 

Agricultural instruction. - Is entrusted to the “ Aprendizado 
■icola Federal ” of Villa de Sao Franci.sco and to the " Kscola Agricola 
Bentos das Lages of Villa de Sao Francisco, founded in 1859, which 
fers the diploma of “engenheiro agronomo ”. 

Breeding. — According to official statistics the State of Bahia con- 
is : — 2,683 GGO cattle 825 000 horses — 587 000 donkeys and mules 
3005000 goats — 2224000 sheep — 2410000 pigs. The cattle 
1 sheep are bred for slaughter. 

There is a Federal Veterinary Inspectorate (■' Inspectoria Fede- 
de Veterinaria ”) in the State. Good breeding animals are to be 
chased shortly and sold to breeders at cost price in order to found 
ostos zootechnicos ” (Zdotechnical Stations), serving stations and to 
iiige for dipping. 

Means op communication. — 2000 km. of railwar^ are in use and 
km. are under construction and plans for the construction of 1700 km. 

'e been approved. 

The river and coastal shipping is subsidised by the State. The con- 
iction of about 350 km. of roads has just been undertaken. 

The building of important hydro-electric power stations (on the Para- 
ssii, Jaguaripe, Italhipe and the Una) has made it possible to begin 
, construction of electric tramways and telcplioiie lines, 
i COLONT.SATION AND IMMIGR.ATION. — The State of Bahia took p.art 
he recent negotiations with the Italian Government with the object of 
puraging immigration to its territories, where agriculture can be con- 
tahly developed. F. D. 


- Destruction of Mosquitoes by Eels ( 1 ). — Dubois, K., in CompUs Midus hcbdomi- 

seances de VAcadcm-.e rfcs sc.c«r<’.<:. Vol. 175, Xo. 10, pp. 431-433. Paris, 
5, i<)22. 


jlrom experiments made by the writer it was found that ymung eels 
uell for a long time in very impure water and that in such water they 


R. \T.arch 1020, No. 282 and I’eb, 1921, No. ii5, (Ed.) 
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are wry active in destroying the larvae of mosquitoes, and possibly also 
the eggs of several intestinal worms. They are so voracious at the com- 
mencement of spring that the writer no longer found any anopheles larvae 
in ponds where there had been large numbers before the eels were intro- 

writer thinks that it would be very advantageous to keep yoniif 
eels in all waters containing larvae of mosquitoes, both in the caseol 
draina^^e water and other very contaminated waters. The exceptionai| 
hardiness of these fish, their low cost, the faciUty with which they can bel 
caught and transported in large numbers, make them preferable to gold.| 
fish'^fwhich have been recommended for killing larvae) and suggest that 
thev would be very useful for the control of malaria by natural means,; 

E. F, 


nil - Effect of Aluminium Salts and of Acids in various Strengths on the Develop 
mentot Plants in Water Cultures ID. - Conner, s.o.aad Se.irs o,n. (i>atd«,: 
Inivetsitv -VstkuUural E.rperinient Station), m SoD Saem, Vol. XHI, Xo, i,i 

r'p. Rs-ssi' ««-. 4 full page tabl., bibliography ot 8 publimtions.Neiv Brunswick, N, J, : 

^I'n sSte of the large amount of literature dealing with the effects oi 
aluminium salts and acids on plants grown in way r, it has not yet beei 
possible, owing to the great variety in the methods used, to compare the 

results a series of experiments on this question oi 

rye maize and barley grown on sand and then transferred to Toimo; 
HAM nutriltve solutions. The following substances were exynmeny 
with - - nitric acid, sulphuric acid, hydrochloric acid iihosphonc yi 
tartaric acid and the respective aluminium salts at 4 different stieii^s 
(SI 600 N; 1200, N/ 2400, N/ 4800) ; sulphate of aluminium y 
S^osphoric acid and the three phosphates of lime (N/ 600) ; Ruinate 0 
££01 mixed with silicic acid ; si^cate of J 

of magnesium ; dextrose ; mannite ; glycerine and 
of the various salts and acids show the same fegme of 
of rve and barley. Wien the plant was well *5 f . be, 

the solution decreased considerably, NiUic, sulphury an 3 ^ ^ 

acids and the respective salts were ma 4 

was less toxic and phosphoric acid east of all. Other ci 
in ShivE’s nutritive solutions R, C, of yrious f 

atm. ; o.i ; o.4)* With the strongest ylutiouB 

and consequently greater change in the ncidity. By treat 
and maize in Shive’s solutions with sulphuric ac y 

nium and by changing the soluUon every day so to 
it was found that at parity of pH, the acid is jecipW 

salt In the bottles containing the salts a varying quant y j y 
: „i.„ On the other hand in HartwEU, s and Pexi.eli. 


(I) .See /f, .<«g. .'J.z, No. Sept. No. 909 raKl.^o- 
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ive solutions, which contain much less phosphate in proportion to the 
ther elements, sulphate of aluminium showed itself much more toxic to 
larley than sulphuric acid of similar strength, and slightly more toxic 

0 rye. 

As the plant grows these nutritive solutions tend to become more acid. 
We may conclude by stating that the toxicity of aluminium salts is 
ue rather to the aluminium ion than to the hydrogen ion in the case of 
Jants similar to barley, and that this toxicity decreases considerably 
ly adding much phosphate to the nutritive solution. These results con- 
rm the theories of Hartweli,, Pemrf.i.i, and Miyaka. The toxicity of 
cid soils is due in a great measure to their content of soluble salts of alu 
linium. A. de B. 

CROPS AND CULTIVATION 

134 - Effects of a dry, warm Year on Wheat Crops grown at Vorrieres. — de 

ViuiORiN, J., in Comptefi rcndits d£ VAcadanie d' Agriculture de France, V'ul. VIII, 
No, 9, pp. 511*312. Pdrls, March j, 1922. 

The meteorological conditions prevailing in 1921 cau,sed a remark- 
Ue growth, rarely observed ina normal year, in a large number of southern 
■aiieties grown in the climate of the environs of Paris. 

At Verdures the southern varieties of wheat, under the exceptionally 
arm temperature, took a place in the classification which is ra rely at- 
hned by them. The order of classification of wheats at Verricres in 1921 

1 as follows : 

Three new crosses, not yet propagated and sown on a large scale : 

) (Melbor X Grosse tete X J. P. X Allies) — 2) (Grosse tete x Melbor 

< Herisson sans barbes) — 3) (Hatif Inversable X Allies) ; — three 
authern varieties : Ric-ti — Bladette de Besplas — Rouge prolifique bar- 
n ; — a hybrid under examination : Willielniine wheat . 

The Ble de la Paix, a new large-yield variety, is classed twelfth ; the 
nversable, thirteenth ; and the Gironde, fourteenth. 

Wheats belonging to cold regions, such as the Altkirch and Rouffach, 
Iso felt the influence of the sea.son. They are cla&sed 32nd and 36th only 
The best yields, obtained on cultures of transplanted wheat were as 
jllows (in kg. per ha.) : Melbor X Grosse tete X J. P. X Allife, 18 190 -- 
rosse tete 'x Melbor X Herisson sans barbes, 17885 — Hatif Inversable 

< Mies, 17 Z15 — Ricti 16600 — Bladette de Be.splas, 16580 — Rouge 

rolifiejiie barbu, i6 545 — Croisement compose (Mixed Cross), 16 500 — 
Pillielmine, 16430, F. D. 

'ys - The Treatment of Soil with Ferrous Sulphate and its Influence on the Soil 
Solution obtained by the Lipman Pressure Method — eipmaw, c. p. (Univeisity 

'if C.e ifoniia) in Snil Science, Vo. XIII, No. 1, pp. 55-56, New Biunswiek, N. J., 
J.'niuury 1422. 

The author applied ferrous sulphate to the soil of a lemon orchard and 
tei an interval of several weeks took samples of the soil, from which he 
f 1 acted the soil solution by the pressure method. On analysis this solu- 
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tion was found to differ in a marked degree from that obtained from 
not treated with ferrous sulphate. The sulphate of iron had increased con- 
siderably the content of non-volatile solids in the soil solution and had pre. 
cipitated dissolved organic matter. The iron had substituted itself for the 
common bases, calcium and potassium, and had increased the amounts 
of phosphorus, potassium and calcium in solution. A. de B. 

1136 - Zinc as a normal Constituent ot Soil under Cultivation and of Plants. ~ 

Montan.akt, C., in Le Stazii m' sperimcntali aL tarie iialianc, Vol. LlV, Nos, R j,. 

pp. 278-283, biU, oF works. Motleiia, i<)3i. 

The presence of zinc in plants was discovered about 50 years ago by 
R.trTLiNV but it was only in 1911 that DeuIzenn'E proved the importance 
a nd wide diffusion of this metal in the various animal and plant tissues 
The writer, repeating the experiments with the improved Deikzexvi; 
method, examined about 10 soils in the Province of Pa\ia stretching from 
the left bank of the Po to the Appenines. .Although they differed 
greatly in their mineralogical character, he found considerable traces of 
zinc in every one of the'm, the amount being from y to ii mgrti, per kg, 
of dry soil. Nothing certain is known yet as to the function of zinc ij 
plant life. According to M.v/.il, it is indispensable to the growth of maize, 
and its absence would cause acute chlorosis. 

The writer tested the chlorophyll extract of spinach, for zinc, but the 
result was negative. The matter from which the chlorophyll had been 
extracted was however rich in zinc, viz., 25.3 mgm. of zmeper 100 gm. of 
dry matter in spinach leaves. It still has to be decided what plant o^iis 
contain the largest quantity. Dhuezens'E believes that zinc exercises 
special catalytic action in connection with the function of cUorophyll 
and with the circulation and metabolism ot complex organic substances, 

A. de B, 

1137 - Base Exchange and Alkalinity in ^yptian Soils. — I'kescott, j. in Tht Ciw 

Scicnltik Joutml, Vol. X, Xo. 10C-107, pp SS-Or, bibliography of 15 works. Cain 

May 1922. 

The presence of sodium carbonate in the soil solution is one of t!i 
most frequent causes of infertility in Egyptian .soils, although the area 
.affected are not usually extensive. 

Sodium carbonate is one ot the most difficult of soil constituents t< 
determine ; variations of 400 % may be obtained in analysis according ti 
the method adopted. No extract of this substance can be obtained era 
with 40 % alcohol ; the maximum (juantities are obtained by a fairly lo« 
proportion of soil to water (i ; 20) and extraction at the temperature 01 
boiling water. The only constant value is the hydroxyl ion concentra- 
tion. Normal Egyptian soils and the original Nile silt are faintly alkalui^ 
(pH = 8). ' . . , 

In the author’s opinion, the origin of sodium carlxinate in Eg> pl 
to be attributed to the reversible reactions between neutral salts, and zeo 
lites and kindred compounds. The Nile alluvium contains more than 2 j 
of salts (chiefly an alumino-silicate comtilex, probably colloidal in dianir er; 
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which can react with neutral salts by base exchange. The soil of Bahtim 
contains at least 10 % of such salts. 

The author carried out a series of experiments which fully confirmed 
the truth of his theory. Fifty grammes of good Bahtim soil containing 
no sodium carbonate, only about o.i % of bicarbonate, and havung a 
pH of 8.2 were treated with a 10 % solution of sodium chloride, and sub- 
sequently washed with alcohol. This treated soil sample gave on analysis 
0.344 % sodium carbonate and 0.462 % of bicarbonate ; its pH was 9.3, 
It had thus become similar to one of the worst cases likely to be found in 
cultivated land. A. de B. 

.,58 - Determination of the organic Matter in the Soil. — Hdudorff, k. a., and 

Christenseu, R. H., in Tiikshi/t far Plamtavl, Vol. XXV'III, No, 2, pp. 265-275. 

Copenhagen, 1922. 

After having completed the experiments, of which an account has 
ready been published, which were made by. CHKiSTttNSEN on the power of 
le soil to decompose mannite, the writers made preliminary inve.stigation.s 
1 the possibility of determining directly the mannite content of soil ex- 
acts, The results showed that the method employed up to the. present 
)r determining organic substances in soil extracts is not entirely satisfac- 
)iy since the oxidation of the greater iiart of the mannite present does 
3t allow a quantitative analysis. \ special experunent made on the 
ibject indicated that such anal\-sis can only be carried out when a large 
scess of permanganate is present. 

In conse<iuence of the results obtained the writers recommend the 
'llnwing modifications. 

Place a soil extract containing 0.25 gm. cf soil in a glass with 50 cm. 
[diluted sulphuric acid (6: 200). Heat tor 20 minutes in a dish, add 
3 cm. of a normal '/jj, solution of oxalic acid and titrate with a normal '/s,, 
ilution of permanganate of pot-.ish. h.. de B. 

139 - Partial Sterilisation of the Soil, — RiviRkk, g., and Pichard, g., in Compter 

rendus hebdomads ires des seaiHCS de VAcadhnie dcs Sciences, Vol. CTyXXTV, No. ", 

Pr>' 49 ,V 495 - Paris, Peb. 13, 1922. 

If arsenite of soda he added to a soil a great change takes place in its 
licrobial flora and fauna. If the doses of arsenite of soda are below a cer- 
iin limit (about lo gm. per sq. ni.), the higher plants do not suffer in any 
uy, whereas the protozoa, which destroy the useful bacteria, die in large 
Umbers. 

Both before and after the war, the writers made experiments on lo 
a. of different soils, usii^ various plants and their re.sults are as follows : 
pii kg. of arsenite of soda per ha. destroy the protozoa, but have an inju- 
bus effect on the higher plants ; a dose of 21 to 42 kg. per ha. (= 2—4 

per sq. m.!, does not injure them but encourages the growth of useful 
acteria and has an indirect influence on yield, which is increased from 20 
^ 50 %. Owii^ to the low price of ansenite of soda it can be advan- 
*geously used for partiallv sterilising the soil in order to obtain more 
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abundant yields, without any temporary necessity for the addition of 
nitrogen fertilisers. A, de B, 

1140 - Action of Carbonic Acid Liberated by Hicre-Oi^nisms in Improving Arable 

I^nd. — Stoklasa (Professor at the Higher Technical School of Agriculture at Ptaeue' 

ill Comptes rendus des S&inces de V Acadfmie d’As;fiCvltufe de France, V^ol. s 

pp. 594-59O. Paris, June 7, 1922. 

The writer has studied the physiological functions of soil bacteria 
for 25 years ; he first observed that fertility is in direct ratio with the iku, 
ber of bacteria contained in the soil, whatever be the nature of these bacte- 
ria. The best soils are always characterised by the presence of a laroe 
number of bacteria and, consequently, by great biological activity. 

As this activity is manifested by respiratory changes — the liliera- 
tion of carbon anhydride and the absorption of oxygen — it can lie easilv 
measured. The writer has constructed a special and very practical appar- 
atus for this purpose. He measures the quantity of carbon anhydride 
liberated from l kg. of arable soil. In soils of medium fertility he found 
that in a layer 36 cm. thick, I kg. of soil liberates 30 mg. of carbon anhv- 
dride in 24 hours, which, in 5 million kg. of clayey soil, amounts to ijo 
kg. of carbon anhydride per day, and for 200 days growth in the year, rj 
million kg. of carbon anhydride. Tliis gas dissolves in the water contain- 
ed by the soil and, in circulating, plays an important part in transforming 
insoluble mineral salts into soluble matter, especially phosphates and 
in a secondary degree, silicates ; it also acts on the cations, transforming 
them into carbonates easily absorbed by the roots, which greatly increases 
the chlorophyll assimilation of the carbon. And as the absorption oi 
the other elements (nitrogen, sulphur, phosphorus, hydrogen, oxygen, pot- 
ash, calcium, magnesium, iron) is in consUmt ratio with the assimilation 
of carbon, it follows that plant nutrition and growth arc greatly aided. 

The respiration of the micro-organisms also causes a rise in the tern- 
’ perature of the soil which, for a depth of to — 30 cm, rises i — C, 01 
4 — .S million calories per ha., which should greatly' influence the growth 
of the roots of plants. 

Good results may be obtained by' chemical fertilisers — nitrates, 
superphosphates, etc., and certain catalytic substances -- but for a max- 
imum yield the plants must also be supplied with carbon, in the form ol 
carbonic acid ; there is only one way' of doing this, namely, by increasing 
the biological activity of the bacteria by means of biological fertilisers. 

1141 - The Influence of Plants upon Oxidation Procssses in the Soil. — neu-ek. I * > 

Ittew Jersey Agricultural Experiment Station), in Sail Science, Vol. XIII, Xn >1 

pp. 139-158, Plate I, bibliography of 66 works. Baltimore, March 1922. 

The symbiotic relationship between leguminous plants and 
was established only after years of investigation. It is probable also tin 
in the soil relationships of another nature exist between microKirgarusms 
and plants. Certain germs may function more actively in the iinnieua e 
vidnity of roots and may benefit the plants. The author’s studies guf 
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jjiin reason to believe that some such relationship exists between oxidising 
bacteria and growing roots. The processes of oxidation which take place 
in tlie soil under the influence of niicro-organisms are made evident by the 
formation of carbon dioxide. It thus becomes a question of ascertaining 
whether growing plants have any influence upon the rate of oxidation of 
soil organic matter. 

The author gives a wry thorough account of the records of research 
on this matter which helped to explain soil orddation, especially those con- 
cerning nitrification and the influence of plants on oxidation. It is neces- 
sary to recall the work of Schreiner and Siteuvak Turpin ; Lawes, 
GilrERT and WARiNGroN ; Kino and Whitson ; Fraps etc. The influence 
of plants on various nitrifjing bacteria was recognised by BerthEEOT ; 
HEiNtE ; Brown ; that on bacterial flora in general by Caron ; Stoklasa 
and Ernst; Eeceatr. 

The investigations are not always in agreement and some even are 
contradictory, but, as Russell stated, field experiments "alone do not 
enable us to decide this question and the systematic laboratory investiga- 
tion has still to be made. It was for this reason that the author con- 
sidered that a review of the problem niight be of value. 

The carbon dioxide liberated by bacteria in the soil in the presence of 
plants is not always that whicli is available for direct estimation. As a 
matter of fact part of this is absorbed by the roots and used in photo- 
sjmthesis. It is necessary to keeptliis in mind, as this carbon dioxide is 
in addition to that obtained by the leaves from the atmosphere, and there 
is no way of separating them. The author got over this difficulty by 
placing the soil and growing plants in enclosures through which air freed 
from carbon dioxide was drawn. Thus the only source of carbon dioxide 
within the enclosures was that produced by the soil bacteria, of which part 
was absorlied by the roots and part utilised in the photosynthetic process 
in the leaves. The carbon dio.xide not taken up was drawn through 
absorption towers and estimated, and that fixed in the process of photo- 
srmthesis was determined by making a total carbon analysis of the plants. 

Thus the total amount of carbon dioxide produced by micro-organisms 
was measured quantitatively. Allowance should be made for the small 
amount of carbon present in the seeds or young plants used in the experi- 
ment. Another sample of soil under identical conditions but without any 
plants served as a control. The difference between the quantities of car- 
bon dioxide produced in the two experiments must be attributed to the 
.greater or less activity of soil bacteria in the presence or absence of 
plants. 

In one of these experiments a soil was used composed of white sand to 
which was added 10 % of a fertile loam. As compared with the control, 
soya beans gave an excess of 12. i % carbon dioxide, wheat 25.2 % and 
barley 12.9 %. In another experiment an ordinary fertile soil was employed 
and the difference in carbon dioxide production was even more striking ; 
for soya beans it was 66 %, peas 70.8 % and for buckwheat 116.5 %. 
I he author repeated the experiment, using the same soil again and obtained 
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in the case of a jar planted with soya beans, an evolution of carbon dioxide 
66 % higher than that from unplanted soil. 

The experiments thus show that growing plants have a beneficial 
influence upon oxidation activities in the soil, and suggests a symbiotic 
relationship between the soil oxidising organisms and the plants. I,. V. 

1142 - The Classiflcation of Soil Moisture. — p.«ksr, f. w. (UniveisUy ot Wisconsin)^ 
in Sait ScicHf,-, Vol. XIII, No, i, pp. 43-54. P‘g5- 1. biblioglnphy of 22 puhliratiojs' 
N*ew Brunswick, N. J. Jan. 1922- 

Soil moisture is generally classified under three forms, as hygroscopic, 
capillary and gravitational water. Recently Bonvoucos advanced the 
hypothesis that a portion of the soil water is inactive or unftee, and does 
not act as a solvent and suggested a new classification. 


L'nfrw 


cinivitaUoiial 

i capUlury-iulsorbed 

1-ree 

i I water of solid solution or 

' combineil < 

[ watei of hydration. 


The author subjected this theory to experimental tests and found it 
to be inexact. The loweiing ot the freezing point is far greater than that 
indicated by the law of inverse proportions and is due to the presence of 
solid matter and not to the existence of inactive water. Experiments 
show that solid matter causes a freezing point depression of water, benzene 
or nitrobenzene in the film or capillarj' condition. If one part of the water 
absorbed by the soil became inactive, a solution added to the soil ought to 
become more concentrated ; but this was not the case when tests were 
carried out with solutions of alcohol or glycerine. A number of in\-esti- 
gators have shown that the water of certain inorganic hydrogels is not com- 
bined water. However these hydrogels contain a considerable amount ol 
water which cannot be frozen and a still larger amount which would I)e 
regarded as unfree water imder the new classification. 

Experiments on the rate of evaporation of water from soils, the vaprai 
pressure at different moisture contents, the equilibrium relations with 
seeds and the freezing-point depression due to solid material do iint indicate 
the presence of different forms of soil water such as are given in the clas- 
sification of Bouvoitcos. The results obtained can be explained in the fol- 
lowing manner. In the case of soil not fully saturated with moisture, the 
water is held to the soil particles by the force of adhesion. If the quantity 
of moisture decreases, the force of adhesion of the remaining water increases, 
and this causes a lowering of the freezing point, a diminution of the rate ol 
evaporation and a decrease of vapour pressure. This force of adhesion is 
sufficient to prevent the water from freezing even at a very low temperature. 

The water present is subjected to the same law over the whole esperi- 
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nieiital field aud the constant and criticjil points shown by the soil and vary- 
ing degrees of water content are equilibrium values only and do not indicate 
any break in the physical condition of the soil moisture. 

The old classification of soil moisture into hygroscopic, capillary and 
grawtational water is retained, notwithstanding certain objections, and may 
he regarded as at any rate, very useful. A. de B. 

1143 - Experiinents in the Improvement of Alkaline Soils by the Application of Gyp- * manures 

sum and other Methods. — IItbrard, P. U. (Agricultural Exiieriment Station, Uui* and 

versity of California), in Soil Scisnce Vol. XIII, No. 2. Baltimore, February 1022. m.anurivg 

The author describes several methods employed to restore the fertility 
of the land belonging to the University of California, wliich was formerly 
very productive, but now bears ne.xl to nothing owing to the large alka- 
line deposits. From 1914 to 1918, attempts had already been made to 
improve extensive tracts by means of drains intended to carry off the salts 
in solution ; the results obtained were however far from encouraging. In 
1919, a detailed study ef the district was begun and one ton of material 
from each of the five localities to be studied was examined. It had 
been intended to treat the soils with gypsum only, but as tliis did not prove 
effective, several other methods were adopted. The results obtained were 
as follows : 

By means of simply washing the soil with water, the e.xcess salts could 
be removed. . A soil which is e.xceedingly alkaline owing to the presence 
of sodium silicates, carbonates, or bicarbonates can be improved to a cer- 
tain degree by the application of gy psiini, but fertility is only insured by 
the immediate leaching .action of water which washes the alkalis, and es- 
pecially the salts, down to the lower layers, thus making it ixissible for the 
seerls to germinate in the upper layers which otherwise would have remain- 
ed toxic. 

A rise in the carbon dioxide content of the soil air decreases the alka- 
linity, and allows plants to grow. This can he obtained without difficulty 
by introduction of organic substances that decompose readily. 

When a soil contains more than 0.5 % of .sodium carbonate and other 
rodium salts, it is difficult to make it fertile by the application of gypsum, 
because the reaction between gyqisum and sodium carbonate is reversible. 

In order to check the inverse reaction, the sodium salts in solution must be 
removed by drainage, for owing to the slight solubility of gypsum .(alxnit 
%). it is useless to try and affect the direction of the reaction by in- 
creasing the proportion of this .substance. Before the alkalinity of the 
soils is reduced by leaching, a flocculating agent such as gyqisum or calcium 
bicarbonate should be added to prevent the formation of impermeable, 

; paddled layers. W'atcr containing sodium carbonate or bicarbonate should 
never be employed. 

When the sodium chloride and sulphide are removed from a soil by 
[leaching, a perceptible rise in its alkalinity, or a fall in its pH value, is 
:often observed. The alkalinity may be sufficiently high to be toxic to 
(plant life, but as a rule, the amount of alkabs present is so small that the 
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Uttle caibon dioxide liberated by plants or produced by decomp, jsing or- 
ganic matter, sufBces to keep it below the toxic limit. A ie B 


Hi j - Inlurious Action of Composts. - petit, « A-. ™ Compus renius .s&«„ * 
I’Aciidimie Jes Scientes, Vol. I74, No. 21, pp. 13621364. Pans May 22, i-j 
In this article, the writer describes some experiments made to fb,] 
out and study the causes why composts are injurious to the growth of 

certain plants. ^ u 

It had previously been proved that these composts after washing 

acquired a higher fertilising power. The wnter ob^md that certain 
nlants e c the Primula obconica, derive no benefit from this washing, 
while others’, such as the hybrid cineraria, suffer from it. This is explain, 
ed by the fact that the washing not only gets rid of injurious substances, 
but also carries away soluble matter which is easily asMiralated. In tie 
experiments made with the hybrid cineraria it was also observed that com- 
■po^s of recent formation, in which the process of denitrification 15 stH 

^tive are more injurious than those of older formation. 

Certain calcifugous plants, such as the ericaceous group (azaleas, rho- 
dodendrons, etc.), suffer from the addition of composts to the soi , even 11 
slight doses. This, as the writer has proved by his experiments, shoul 
be attributed not only to the small quantity of carbonate of lime (1-1.21 J 
aTways present in the composts but also partly to the action of ijqnnoii 
soluble Lbstances. Indeed, the wrinkled calceolam, for instance become 
chlorotic in soil containing 1,21 % of carbonate of lime, whereas it ren» 
preen in one rich in humus and containing 2.56 /„ of limestone. Tie 
writer has also observed that the addition of f errosulphate to unwashed com- 
post in the proportion of 2 to 3 %o. neutralises the injurious action (cliloros 
of this com^po^ on certain plants, e. g. on the hortensia [Hyinngm H 
tenl) and the wrinkled calceolaria. The beneficial action of ferrosdptot 
should be attributed exclusively to the iron .the “ther sii pto 

(sulphate of potash, of aluminium and of manganese) had in fact » 

was also observed that the nse of washed 
influence on certain plants (the hortensia and calceolaria) ^ 
period, and that the same thing takes place when washed compost ^ 
ITon sulphate has been added, is u^d^ After ^ -rtam time he ^ 
gins to become yellow, and, to avoid chlorosis, a ° 

is necessary. The writer comes to the conclusion thaUnju ^ ^ ^ 
substances are continually fornung during the decomposition 

the writer has tried n.ixtures of compost and sand in j 
proportions up to equal parts, without anj y ^ 

Lined good results, on the other hand, by fiLs the solul* 

probably the clay with its very high absorbing power fi. ■ 

substances which ate injurious to plants „K=erv itioii made » 

The writer draws special attention to this last 
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the course of his experiments, because it ^hows the great importance also 
of the physicarowiposition of the soil which is chosen for the preparation 
of fertilising mixtures. ^ 

,r4j - The Value ol tetraphosphate as a Fertiliser d). - Hunrc, j. and Meijerc., 
m Vmkigen van landhmkmdige Onderzoekingen der RykslatidbamvproelsMiom' 
No. XXV', p. 140*159. 8 figs. Gravenhage, 1921. 

The authors describe the circuimstances which led to the starting of 
the tetraphosphate industry, the methods of manufacture and the success 
or non-success of this war-time fertiliser up to the present day. The 
fertiliser does not require sulphuric acid m its preparation and any qual- 
ity of phosphates can be used, even such as are not suitable for the manu- 
facture of superphosphates. 

After referring to the reports of Menozzi and Belluci, the authors 
describe the investigations they have made respecting the value of te- 
traphosphate. The first experiment was made with oats grown in pure 
sand, in pots ; these were given, as fertilisers, chloride of potash and 
ignesium sulphate ; one set of these cultures were given nitrogenou 
tiliser in the form of nitrate of soda and the other nitrate of ammonium, 
le eight pots of each of these two sets received respectively as phosphatic 
mure: phosphate soluble in water - pho.sphate only slightly soluble - 
soluble phosphate — low grade crude phosphate — high grade crude 
■osphate — the same high grade crude phosphate, heated to 700" C 
d rapidly cooled — tetraphosphate — no phosphate at all. These 
periments have shown that in a slightly acid medium, tetraphosphate 
d the two other crude phosphates are of value. The favourable results 
tained with tetraphosphate on rice plantations may probably be at- 
bated to the acidity of the soil. The fact that Menozzi obtained 
favourable results was probably due to the fact that the soil used 
his experiments contain^ a sufficiency of phosphates, or to its alkaline 
iction. The cultures failed when grown in an alkaline medium with 
ide phosphate. 

A second study was made by^ the authors by carrying out compar- 
ve field experiments with 17 % superphosphate, t8 % French, Somme 
osphate and tetraphosphate containing 26 % of phosphoric acid. These 
als showed that : 

1) in alluvial soils tetraphosphate and Somme pho.sphate were 
iiivalent, although in sands of the “ Anna-Paulownapolder ” tetraphos- 
ate was superior to French phosphate. 

2) in “ roodoonigrond ” super and tetraphosphate gave an increase 
13 % in yield ; 

3 ) in the 22 cultures in sandy soil which responded to tetraphos- 

6 gave a better yield with the tetraphosphate than with Somme 

osphate ; of these 6 cultirres, three gave higher yields with tetraphosphate 
w when super was used ; in the remaining three cases the two fertil- 
rs proved to be equally effective. 

(fi Sec E. 1916, Nos. 35, 1063; 1920, No. 49R; 1922, No. 385. {Ed.) 
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These results were obtained with cultures of lupiu^: pg^' 

and oats On the other harfd with cereals and potaiWfe, 4 instances were 
recorded in wHch tetraphosphate was inferior erode phosphate. 

The authors summarise their work as foUow^.Le- 

1) In sandy soils which had received a manure .with an alkalinj 
reaction tetraphosphate did not give such good results as ground, crude 
phosphate, and was decidedly inferior to soluble phosphate. 

2) In sandy soils to wliich had been added a mannre with an acid 
reaction tetraphosphate gave good results ; the best however were thost 
with crude, groimd phosphate. The yield with tetraphosphate was tie 
same as that obtained with soluble phosphate. 

3) In the cases where tetraphosphate proved superior to supen 
phosphate the result must be attributed to the acidity of the soil, wH 
caused the superphosphate to be ineffective and to certain unknort 
factors in connection with plant requirements and soil Teaction,s. 

F. S. 

u 46 - Various Grades of Basie Slag in Great Britain. - l. Th, Jmrml d th 

0 ! A-riadl»u, Vol. XXIX, Xo. 0, VP 530-533. bouclon, September - 

It ROBERTSON O S (D Sc., F. I. C.), Field Experiments with Rock Phosphates iij 
Basic Stags, Ibidem, pp. 5 . 9 - 530 , figs. 5.- m Chas, F. M, A. (Ti, ,Sc , F, I.C, 

Chief Division of Chemistry), Basic SU.g, the Change in its Composition. 
the Deparlmenl 0 / Asricultm, Vol. V. Xo. l , pp. 7fi-7<)- Pretoria, .hilv Kiin 

The Permanent Committee appointed in Creat Britain by the Miiiistn- 
of Agriculture to study the question of basic slag presented a report m 19211 
and have now presented a second, in which they exannne.the situation an 
give an account of the experiments that have been carried out, 

The demand for ground basic slag by the farmers of the Lnited kin 
dom has increased since the pre-war period (1912) from 290»o 
some 400 000 or 500 000 tons (with a phosphate content of n ■ 

la 500 000 units) per annum, and will probably still further increase, asi| 
shown by the following figures. 


, Deliveries ^ 

! year ending ^lay, 3t ; 


Expert estimalr 
of the quantity 
that coiilil he conMimtd 


pre-war 

{1912) 


England and Wales, 
United Kingdom . . 


433000 

529000 


407000 I 328000 ; 890900 

503000 ; 400000 


975 

(32 820 000 units-) (37 OS*’ ' 


ooounit^ 


On the other hand, the production of unground basic ^ 
creased correspondingly. Prior to the war, toks 

rising in 1919 to 1920 to 701 000 tons, but m 1920-21 ah ? , 8 
than 400 000 tons. Moreover, there was a r^uc ^ 
quence of the substitution of the acid Open Hearih pipe .5 - , 
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prowss; The slag now obtainable contains on an average only 
lalf the pettehtagiwf phosphate present ii^pre-war days, and much of 
t shows reduced solubili^ according to official tests. 

The demands of tdie fanner have been met to some extent by import- 
ton from abroad. Thus, while in 1913 the balance of exports over 
ihports was 114000 tons, in 1920 and 1921 it was respectively 6000 and 
,8 ooo tons. Export vjas however in these years prohibited except by li- 
!ence In view, of the probability that the quality of the basic slag manu- 
ictured on the continent may deteriorate as it has in the United King- 
jom, by the gradual subs Jtution of the Open Hearth for the Bessemer 
process, it would be unwi.se for British farmers to rely tc any serious extent 
jn imputation. 

! Further, after careful investigation, it appears tliat little if any change 
actual engineering processes is likely to improve either the outpui or 
lalitv of slag. Erom the point of view of steel manufacture basic slag 
relatively unimportant ; on the average rather less than 4 cwt. are obtain- 
1 per ton ot basic steel produced, and while a ton of steel ha.s been worth 
om £27 in 1920 to £10 in 1921, the 4 cwt. of slag are not worth more 
rail 25. to the steel-manufacturer and only about 6s. on the market, 
he steel-maker therefore cannot afford to lengthen his processes or make 
lem more costly or hazardous. 

The quality of basic slag is determined by the process employed, and 
le total amount producible is regulated by the demand for steel ; neither 
f these factors can be influenced to any appreciable extent by the requiie- 
lents of the farmer. 

The Committee have examined the possibility of substituting ground 
linetal phosphates for basic slag and of increasing their effectiveness, 
ne of the stags tested in the fieid in 1921 gave coiisiderabiy tetter results 
lan could have been expected from its chemical composition. Other 
tperiiuents in the same direction are now in progre.ss. A t^ical North 
frical mineral phosphate is included in the Rothamsted trials, and the 
[periments carried out in various countries are being repeated at the 
othainsted Station. 

Owing to the exceptionally severe drought in xg2i, very few results 
2re obtained in any of the field trials, but in any case the trials must ex- 
ini over several seasons before definite conclusions can be reached. 

So far as present information goes, it may be stated that . a) Ihe 
ghly soluble Open Hearth basic slags have the same agricultural value 
ir unit of phosphoric acid as the old Bessemer slags. 

b] The slags of low solubility have a lower value, but in some cir- 
mstances the difference is not very marked. There is however consider- 
le difference in the effectiveness of this group which is probably due to 
e fact that it is composed of materials of very' different nature, although 
e citric sof^tbility test fails to distinguish satisfactorily between them. 

c) The mineral phosphates also have a lower value, but in some 
5 es, they are worth more than might have been expected. 

As a resulte/ these trials, the Committee hope to be ultimately able to : 
• ' ** • [ii«) 
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1) Map out the countiy into regions where the high soluble slag can 
and cannot be replaced effectively by low soluble slags «nd mineral phos- 
phates. 

a) Advise the Ministry whether the annual output of very low grade 
slag (under 15 % phosphate) which amounts to some 70 000 to 140 ooo 
tons, could not be used with advantage after being mixed with miiietal 
phosphates. 

The Committee are further of opinion that the ofhcial solubility test 
needs revision. 

II. — The author examines the various kinds of basic slag, and the 
phosphates that could be used to replace them, and describes the experi- 
ments made in this direction. 

The basic slags now obtainable may be divided into three types: - 

1) High Grade, containing from 33-42 % of phosphate. Part of thij 
supply consists of the rapidly diminishing remnants of the Basic Bessema 
Slag, and this class will probably completely disappear. 

2) Open Hearih Basic Slag wntainingirom. 1$ to 32 % of phosphate, 

3) Open Hearth Fluorspar Slag containing from 15 to 32 % ot 
phosphate. 

Types I and 2 have a citric solubility of 80-95 % aod are of equal 
value per unit of phosphate. Type 3 has a citric solubility of 6-50 %, 
and it is this type of slag that is of uncertain value, for it cannot be dis- 
tinguished by appearance. How much of the present supply belongs to this 
type it is impossible to say, but the proportion is likely to increase in tie 
future. 

One of the possible substitutes for the old type of basic slag is grounl 
mineral phosphate. The various rock phosphates are not identical in chat-: 
racter — they differ in their phosphate content, which is usually liigh, ii 
chemical composition, and citric acid solubility which is intermediate be- 
between that of types i and 2 and of type 3. Experts however differ asti 
the extent to which citric solubility may be taken as a measure of tli 
relative value of the various phosphates. The following table gives tli 
principal rock phosphates with their characters : 


Name of Phosphate 

Otigiu 

Apprriximate 

rbospbate 

content 

Citrk 

Solubility 



% 

% 

Gafsa 

North Africa 

. . . 56 64 


Egyptian 

• 

. . . 56*60 

.^5 

Algerian 

. . 

. . . 58-66 

5 .^ 

Florida Soil 

United States 

. . . 48-54 


TtmUian 

North Africa • • 

. ■ ■ 54-60 

-’4 

Tennessee 

United States. • 

. . . 30-60 

23 

Nanru 

Oceania - • . 

. . . 82-88 

21 

19 

Makatea 

Oceania . ■ • • 

. . ,. 82-86 

Florida Pebble. .... 

United Stateri . . 

. . . 70-76 
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Several experiments were made in Essex from 1915 to 1919. Three 
types of basic slag were used and several rock phosphates and superphos- 
phates. Meadow land poor in phosphoric acid was selected for the trials, 
and eight experimental centres were laid down, the following soil formations 
being represented : London Clay, Boulder Clay and Chalk. Other experi- 
ments were carried out in North Ireland on different types of arable land 
land. 

CONCIUSIONS FROM THE PIEI.D EXPERIMENTS. 

1) Open Hearth Fluorspar basic slags are not as effective as the 
duble types. They' have however a considerable value and are more 
lective than the solubiUty figures would suggest. Where the rainfall is 
igh and the soil sour, they are nearly a.s good as the more soluble types, 
ut where the conditions are reversed, their inferiority is more clearly 
larked. For the manuring of grassland the author is of opinion that if 
be value of the highly soluble .slags is taken as 100, the fluorspar basic 
lags have a value of 50-70. 

2) The results of all the experiments agree in showing that rock 
hosphates have a higher manurial value than has hitherto been .sup]X)sed. 
)n sour soils and when the rainfall is high, they may even prove superior 
0 the best grades of basic slag. In all cases, they have proved more effec- 
ive than the fluorspar slags. Of the various types of rock phosphates 
lafsa seems the most suitable for direct application. On sweet soil or 
rhere the rainfall is low the more soluble types of North African phosphates 
Gafsa, Egyptian, Algerian and Tunisian) are superior to the richer, but less 
oluble and harder types, such as Florida Peble. 

III. — The author gives a short account of the work and findings 
if the Committee. He examines the possibilities of improving the lowest 
[rades of slag by ’ their reintroduction into the blast furnace, and ex- 
dudes the idea that other constitueats such as manganese can have any 
ralue in improving the quality of basic slags. He quotes the opinion of 
dr. E. J. Ru.SSEI,l., the President of the Committee, who stated on the 
iubject of basic slags that though types with high solubility come into 
ictioii mare quickly and produce a larger return the first season, the low 
ioluble .slags may increase in effectiveness, so that after 5 years there may 
iX little difference between the two. 

A, de B. 

‘M7 - PotaSSiC Deposits in Poland. — trs Meiruriaies AincoUs, Vol. VI (Second series), 
.Xo. 18, p. 138. Antwerp, May 5, 1932. 

Petassic salts have hitherto been worked in Poland only in the neigh- 
Durhood of Kalusz in Galicia, but there is reason to believe that pota.ssic 
lepo.sits exist in other regions of Galicia and notaoly in the vicinity of 
le Bochnia and Wieliczka. 

Brcf. Michaeli.S is of opinion that beds of potassic salts are also to 
found in Posen ; these would form the extension of corresponding 
eposits in Germany, 
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The output at Kalusz used to be extremely small, the total exti iction 
(in tons) being only. 

TQiQ 1910 J9II (6 months) 


10 293 


6 737 


The amount extracted in 1921 was at least six times larger tl^iitue pre- 
war out-put, but it will only satisfy a small fraction of the requirements of 
Poland, which country must for the present remain dependent upon fore, 
sources’ for its supply of potassium. A. de B. 

„ .a Pot Culture Tbsts on the Avaitebility of Potassium in Greensand Composis, - 

SMITH \ M Agricultural Eaperimcut St.tiou, CoUegc Park, Maryland), in 

ol OgicM AgrMIural Ctcmisle. Vol. V, No. i. pp.133-136. WaUiingta, 

The author describ«B experiments made by himself with a view to 
ascertaining the possibility of the use of glauconite as a fertaliser. Thii 
Sneral, wLh is commonly known as greensand, consists chiefly of the 
hvdroiis silicate of iron, aluminium and potassium. It forms extensive 
deceits in New Jersey. Maryland and Virginia ; the present investigations 
Lw therefore great practical importance for these States. Greeiisan 
can be applied to soil either composted or uncomposted, Previous work 
Tt the Ifarylaud Agricultural Experiment Station (2) had shown that 
cLpo,sting greensand with sulphur and organic matter changed a consid- 
erabk part of the insoluble potassium into a water soluble form. 

The author carried out his experiments with barley in glazed pots; 
each toot held 2800 gm. of sandy loam containing only 0.82 /0 potassmn, 
To th^control pots ammonium sulphate and monocalcic phosphate only 
were added. The other pots received an equal amount of potassium 
form of sulphate and pure unmixed greensand.-or else a mixture ot 
greensand, sulphur and manure, or greensand compost containing organic 

,h. .... i. .f. » p" 

sence of calciiTm carbonate. Each treatment was in duplicate, 

compost greatly injured the crops, whereas in the presence ot 

^"ISfairotundX^^^^ the con^st - 
titles of free acids were liberated in the of large 

the water soluble acidity of the compost that 

amounts of soluble iron and alunumuui “ tore and 

the author attributes the reduction in yield, produced by t.re 


(j) fee R. March 1921. 2 . 57 . (£<<.) 

( 2 ) Jmrn. Asso^. of Offic. Akr. Chemists, IV, 375, 1921- 
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compost when there is not sufficient lime to convert them into a form 
that is not injurious to plant life. This is in agreement with the work 
of other investigators. 

To sum up : the author has proved by his experiments that the potas- 
sium contained in a greensand-sulphur-manure compost (in the presence of 
sufficient lime) has practically the same availability as an efiuivalent 
amount supplied in the form of potassium sulphate. T. M. 

1 149 - The Kitrogen Industry in Germany. — i Moiwomi, ir. (Chef de service des cxperu 
chimistes a la Commission militaire interalliee de Contrdle en .\UeDiagne), L’azote en 
\Ilefflagne avant, pendant et apr^s la C.uetie, in Chimie ci Industrie, Vol. Vlll, No. 1. 
pp. 169-175, fias. 5 - Paris, July 1922. — -II. Matignon, C., X-'lndnstrie des matirres 
Azotees en .AUemagne, ibidem, pp. 176-184 fi), 

I. — The total amount of nitrogenous substances used in Germany 
before the War was over 240 000 tons ; of these, 200 000 tons were employed 
tor agricultural purposes, which (taking the cultivated area ’as 35 million 
hectares), means at the rate of 6 kg. of nitrogen per hectare. This includes 
only mineral nitrogen, not the nitrogen supplied by organic fertilisers. 

As regards nitrates, Germany was entirely dependent on importation 
before the War. She imported annually from Chile 800 000 tons ofsalpetre 
containing on an average 15 % of nitrogen, that is to say, 120000 tons 
of nitrogen, while she obtained from Norway 2 400 to 10 000 tons of synthet- 
icnitrate. On the other hand, the gas industry annually produced 550 000 
[tons of ammonium sulphate which is equivalent to I to 000 tons of nitrogen, 
he cy'anamide output is difficult to estimate ; it appears that the maximum 
xoduction was 40 000 tons with 8 000 tons of nitrogen. Finally, by the 
Uber-Bosch process, 2 017 tons of synthetic ammonia were made, which 
spresents 1661 tons of nitrogen. 

The total nitrogen consumption during the War has been reckoned at 
40000 tons, of which 514000 tons were applied to military uses, and 
26 000 tons employed for agricultural purposes. Thus less than 50 % 
•'as used for agriculture than in times of peace, and the crops were consid- 
rably reduced. When the war began, Germany possessed the follow- 
ng nitrogen reserves : 6 ooo tons under the form of Chile saltpetre, 
!C 000 tons under the form of Norwegian saltpetre and of cyanamide, and 
10 000 tons under the form of ammonium sulphate. In March I 9 i 5 > 
hese reserves were exhausted but 5 000 tons, taken chiefly from Antwerp, 
upplied the explosives factories until May 15, the date when the great fac- 
ories of synthetic nitric acid belonging to the B, A. S. F. at Oppau and 
ilerserburg were in full work. 

llurin'g the War, Germany imported 8000 tons of nitrogen from Norway ; 
he coke and gas industries supplied 400 000 tons, whereas in pre-'War 
toes, their annual output was only 60 000 tons ; the cyanamide factories 
kodiiced i68 071 tons, and the synthetic ammonium factories 240 436 
hs. At first, the factories of synthetic ammonia were only able to supply 
I very dilute acid which had to be converted into nitrate before a concen- 

See R. Oct. rg22. No. 1028. (£rf.) 
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tratedacid could be obtained. Fromthese nitrates and the nitrate reserves 
182 200 tons of nitrogen were obtained under the form of nitric acid. 
SubsequenUy, by directly concentrating the dilute nitnc-acid, 35860 

tons of nitrogen were obtained. , rt u a j 

Since the War, owing to the fall of the mark, tjied to 

dispen^vrith imp;rted food stuffs and forages, which before the War 
Reached the vSue of 3 million marks, trusting to intensive agricultural 
pmducboftrprLde the necessary supply. By the Treaty of Versailles 
Le lost 5 million hectares of arable land, but the reclaiming of new and 
vdU soon bring up the cultivated area to the pre-War V12. 35 million 

hectares. The nitrogen consumption has 

us^annually during the period preceding the War, and ^11 soon use to 
5^ 000 tons The Imand now exceeds the supply w^ch has decrease 
o^ng to the Oppau disaster and the shutting down of the Knapsack an 
. mishut factories A vigorous and successful campaign has been started 
indiirp farmers to use more nitrogenous fertilisers. 

As a result of all these changes, the amount of Chile nitrate imported 
at prt ent is almost negUgible. hardly reaching 31 000 tons. The gas and 
wke Industries now suply no 000 tons of nitrogen as they did before tie 
War hrcyanamide factories could furnish 500 000 tons representing 100 000 
ton 'Sogen. The nitrogen output of the B. A. F will he 300000 
wWch at 30 marks the kg., represents the value of 9 thousand m 11 .™ 
Zrks. The amount of nitric acid made by the electric-arc process is the 

tSLTm?HnI“nitri^ acif W*°am^ synthesis can prcrince 

III 456 tons of nitrogen, while the nitrogen °"tput onhose which obtain 

it bv the concentration of the dilute acid may be 33 

Before the War, Chile was the country that produced most nitrogen, 
392 I tons Gem^^^ followed wrth 122 000 to-, ate wh.ch ^ 

production, for schemes are under oonsideration 

other large factories for the rrranufacture of cyanamide at Pisteritz, 

utilisation of the waterfalls in Biwaria. np.mtrv that coiisuuiri 

II. - Even before the War, (>rmany was the count^^^^^^ 

the greatest amount of nitrogen, 218 250 tons, ex 
sLes, 146000 tons; France 68000 tons; England 43000 

^^'^Dwing the last 20 years, 1^^® 

60 % the returns from her land which although m e u^ctare of 

fit for cultivation g kg. of nitrogen. Fiance uses 3. S 

agricultural programme it is estimated thatt^ 
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consumption of nitrogen this year will reach 500 000 tons. Over a thou- 
sand million marks have been expended by Germany in building new 
factories, but without them in 1921 alone she would have been obliged to 
import 230 000 tons of nitrate from Chile, which means an outlay of 400 
million gold-marks, or 27 thousand millions of paper-marks. 

The seven societies engaged in the development of the Haber-Bosch 
process, which form the Chemical Industry Consortium, possess a total 
capital of 1762 millions, to which must be added compulsory obligations 
amoiintmg to 153 millions. Before the end of 1922, their annual output 
mil be 300 000 tons of nitrogen. 

In addition to the old fertilisers, the " Badische ’’ has put on the market 
several new compounds : ammonium hydrochlorate, ammonium nitro- 
sulphate, ammonium potassic nitrate. 

Germany is not satisfied with having been freed from the necessity of 
importing nitrate but also intends soon to export it, and to enter into com- 
petition with Chile on all the markets. Further, she has acq uired the means 
of producing in future hitherto undreamt of quantities of explosives, an 
amount eight times larger than France could ever manufacture. 

A. de B. 

50 - The Transformation of Ammonia into Urea. — maugnos, c., aud FatsAcfiois -M. 

inComPtesfendushebdomadaires des siawes de VAcaditnie des Scicncts, Vo!. XIV, N'o.7 
435-457. Paris, Februaiy 1922. 

The authors give a report of their studies on the transformation of 
nmonium carbonate into urea, a process by which in 4 hours i % of am- 
onia was obtained at 130® C, 6 % at t35<> C, and 41 % at 145“ C, As the 
action is a dehydration process, an attempt to accelerate it was made by 
le use of catalysts that proved most effective at low temperatures, but 
ere useless at 150" C. The urea thus obtained is very pure and melts at 
i3“ C. It can be separated from the carbonate and other salts present by 
raporation in a water-bath ; the operation is quantitative. 

The results of the authors’ studies have enabled them to devise a sys- 
■matic method for the industrial manufacture of urea, a highly concentrat- 
i nitrogenous fertiliser. A de B. 

151 - The Decomposition of Ammonium Nitrate by Heat, — Saunders, h i,., in 

/oufniilo/ SoCKly, Vols. CXXI and CXXII, No. 714, pp.0o8-7ri. Eondon, 

.Ipril 1922. 

This experiment was undertaken with the object of obtaining further 
iformotion regarding the manner in which animoinutn nitrate decomposes 
ben heated. The three points the author proposed to elucidate were : 
ie nature of the decomposition of pure ammonium nitrate at moderate 
imperatures — the modifications in this decomposition in the presence 
E small quantities of the impurities commonly occurring in commercial 
itrogen — the nature of the explosive decomposition. 

The first part of these experiments was directed to the decomposition 

specially purified ammonium nitrate dried at lOCP C, 

very ingenious apparatus was used by the author which enabled him 



1322 


manures and MANURlNft 


to follow accurately the decomposition of ammonium nitrate at 
temperatures and to collect the gaseous and liquid products of the procegg 
He found that pure dry ammonium nitrate decomposes only slo'.t.ly at 2iyp 
C. The nitrate first melts at 169“ C, then separates into nitric acid and 
ammonia ; it then begins to evolve a gas containing 98 % of nitrons oxide, 
Free nitrogen, nitrogen peroxide, and nitric oxide are always present. Tjip 
amount of free nitrogen is nearly 2 % up to z6oP C arrd considerably more 
at higher temperatures. The average amount of nitrogen peroxide and 
nitric oxide between 22CiP C and 260® C was 0.001 % of each. 

The liquid products of the reaction contained nitric and nitrons acids. 

In another series of experiments, the author studied the influence ex- 
ercised upon the decomposition of commercial ammonium nitrate, heated 
to a moderate temperature, by the impurities usually present in this nitrate. 
The commonest of these impurities are the chlorides of ammonium atd 
sodium, the sulphates of ammonium and sodium nitrate. 

In order to study the modifying influences of these substances, pun 
nitrate and mixtures of each of the salts (specially purified by recrystalli- 
sation) were made. Various proportiorus of these salts were introduced, hi 
the amount never exceeded the percentage found in the commeidal 

product. . . 

In the first place, a series of mixtures were made containing quantities 
of ammonium or sodium chloride ranging from o.i to 2 %. It is difficull 
to state definitely the temperature at which decomposition takes place; 
the process is always accompanied at the beginning with a remarkable rise 
in the temperature. When any mixture is raised to a particular tern-- 
perature, there is first a passive period varying in length from a few minntB| 
to one hour and a half. How long it lasts depends upon the amomi 
of impurities present, on the temperature, and possibly on the presence ol 
free nitric acid (Veley, Chemical News, 1883, XII, 299). Then a new reactioi 
sets in and chlorine is evolved and is always present in the gas formed. Tie 
composition of the gas produced at the beginning of the decumpositionol 
mixtures of nitrate and chlorides is very different from that of the »» 
evolved in the normal decomposition of pure ammonium nitrate, for ■ 
some cases, the nitrous oxide falls 50 %. while the percentage of nitroga 
increases. During the first decomposition period, there is a rise m B 
temperature of the mixture (20»-8o®C),tiU it has attained a maximum altei 
which it again falls. The composition of the gas remains constant diii®!; 
the first ueriod for any particular mixture, but as soon as the tempera 
begins to* fall (most of the chloride having decomposed) it 
imates to that of the gas evolved at the same temperature during 

composition of pure nitrate. , , , w 

Nitric acid is always present, as well as hydrochloric acid, m tne 
condensed during the decomposition. The action of the chlorides , 
monium and sodium is ver> similar, but that ot ammoniuni c 

more marked. . . t [ gnJ 

Ammonium sulphate added to the nitrate in the Pioport'o'’ 

2 % does not produce any special modifications in the decojnp® 
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cess. The gas evolved sometimes however contains a trace of ammonia 
A I % mixture of sodium sulphate does not influence the decomposition 
reaction between 220“ C and 250® C. 

Mixtures with i and 2 % of sodium nitrate are without character- 
istic action. 

In a third series of experiments, the author studied the explosive de- 
composition of ammonium nitrate. A suitable apparatus was selected 
111(1 tested for the maintenance of a vacuum. The decomposition products 
were carefully collected and analysed. 

It was found that the decomposition by explosion of ammonium nitrate 
_ even at the lowest temperature at which an explosion will occur - is very 
lifierent from normal decomposition. The amount of nitrous oxide is 
greatly diminished, and the gas contains nitrogen peroxide, nitric oxide 
ind nitrogen in the approximate ratio 2:4:5. 

The explosion is accompanied by a yellow flame not unlike that of 
imnionia burning in oxygen. 

The results of the author’s three sets of experiments may be summaris ■ 
id as follows : pure ammonium nitrate decomposes into nitrous oxide and 
TOter to the extent of 98 % between 210® C and 260® C. At some 
Doint near 30C® C other oxides of nitrogen are evolved, the action proceeding 
.‘xplosively. At the moment of the explosion, the pure nitrate decomposes 
n a totally different maimer, giving nitrogen peroxide, nitric oxide and 
litrogen in the ratio 2 : 4:5. 

Among the products of normal decomposition, nitrogen is always 
Jtesent, in the proportion of abo,ut 2 % up to 260° C ; immediately after 
'xplosion, the percentage of nitrogen is 46. 

As regards the ordinary impurities occurring in ammonium nitrate, the 
ixperiments showed that small quantities of sodium sulphate and sodium 
iitrate do not influence normal decomposition. 

On the other hand, small quantities of the chlorides have a remarkable 
'fleet. Their action is of a catalytic character and the decomposition pro- 
:ess is modified by even o.oi % of chloride of sodium, or of ammonium. 

In the presence of chlorides, there is always chlorine in the gases 
(Volved, the amoirat depending on the quantity of the chloride and on the 
eniperature. There may be from 30 to 30 % of nitrogen in these gases. 

The liquid products of the reaction always contain hydrochloric acid 
■s well as nitric acid. L. M. 

152 - Borax (I) in Fertilisers and its Etieet on Potato Growth and Yield. — bkown, 

n n. IBiochemist, Oitice of Soil-Verlility luvestigations. Bureau of Plant Industry, 

t . S. Department of Agriculture), in U. S. Department nf Artteullure, Bulletin No. 998, 
10, bibliography or 9 works. Washington, D. C., Julv 1922, 

Injury to field crops through the use of fertilisers containing borax 
'OS hrst observed by Conner, in Indiana, in 1917. Many serious cases 
borax injury were reported in 1919, when ample proof of the poisonous 

See R. Jan. igtg, No. 25. JJSil.) 
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action of this compound was given. In 1920, a series of weU-cotitrolled 
field te.sts were conducted on four different types of soil bearing crops of 
potatoes, maize, peas and cotton respectively. 

The author gives an account of the results obtained in Maine on loam 
the borax was applied at the rate of I to 400 pounds per acre and there 
were 12 experiment plots. The fertilisers containing borax were ap. 
plied differently in the three sections : in section r, they were applied in 
the furrow 6 days before planting ; in section 2, they were applied in the 
furrow at the time of planting ; in section 3, they were sown broadcast 
and well raked into the soil before planting. 

After one month, the number of plants in the control plots was 343 ; 
these plots had received i ton fertiliser per acre but no borax. The plot 
that had received 10 lb. of borax per acre had 284 plants. The 20 lb, 
application showed 205 plants ; the 50 lb. application 116 ; the 100 lb, 
application 38 ; the 200 lb. 18 and the 400 lb. application only I2 plants. 
At the end of the second month, the author inspected the sections and found 
great differences in them. The section which had been treated in the 
usual mann er by applying the fertiliser in the furrow immediately before 
planting was the most seriously affected, while that in which the fertiliser- 
borax mixture was introduced into the furrow some time before plantins; 
had suffered least. As the quantity of borax increased the toxic effects 
progressively increased also. In section 2 the injury was apparently 
produced with 3 or 4 lb. per acre and certainly with 5 lb. ; the iiijim' 
with 10 lb., or more, was very noticeable. During the investigational 
survey in Maine in 1919, the amount of anhydrous borax found in com- 
mercial fertilisers ranged from 0.73 to 2.3 %. In view of the fact that 
2000 lb. represents the usual quantity of fertiliser applied per acre, it s 
clear that the amount of borax applied varied from 14.6 to 46 lb. per acre. 
The type of field injury shown in 1910 was similar to that found in the 20, 
30 and 50 lb. applications in the borax experiment. 

Some of the injurious effects noted in both seasons were as follows : 
failure of seed to germinate, dying back of underground shoots, bleaching 
of foliage, or in less serious cases, marginal yellowing of leaflets, reduction 
in yield. Yield when 50 lb. of borax were applied per acre, was decreased 
55 % in the second section and 40 % in the first and third sections. 

A. de B, 

1153 - Chill’s Sulphur Supply. — HoFFICER, TI. G. in Engmiring Jtimll, 

Press, Vol. CXIII, No. 23, pp. ogs-iooo, figs. 8. New York, Jimei, lOr-’ 

The sulphur deposits of Chili (1) are little known, as the working 

of these vast beds has been hindered by their altitude and the lack iff 

transport facilities. Under good management these mines on the aci c 
Coast could compete with the sulphur mines of Texas, as they ate 0 
value owing to the great extent of the beds. 


(1) See R. Mar. 1920, Xo. 303. (Ed.) 
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The statistics of the sulphur industry are as follows : 


Year 

Production 

li^rts 

Imports 

Consumption 


t. 

t- 

t. 

t. 

1909. . 

.... 4 507 

193 

none 

4 700 

1910. • 

■ - ■ 3822 

I 400 

» 

5 224 

1911. • 

.... 4 457 

4 013 

» 

8 464 

1972. . 

.... 4 431 

4 45 t 

. 

8 552 

1913. - 

.... 6647 

1 961 

> 

8 608 

1914. . 

.... 10008 

526 

s 

10 53+ 

1915. • 

.... g 76 (j 

711 

I 

IO 450 

1916. . 

.... 1 4 879 

1 080 

» 

15 959 

1917. 

.... 15042 

47 

2 555 

15 + 3 ) 

1918. 

■ ■ ■ ■ 19557 

none 

6 -to6 

13 151 

le exportation statistics are 

given below : 





1917 


1018 • 



iip- 



value 



Country 


io dollars 

t. 

in dollars 

Argentina . 

1 976 

ic6 720 

3025 

241 500 

Bolivia . ■ 

4t 

2 22.( 

51 

3 670 

Brazil . • 

I 227 

66 276 

2 573 

157 300 

Uruguay • 

=48 

13371 

260 

23 000 


Totals ... 3 492 

288 591 

6 21 1 

425 470 


The sulphur deposits are all of volcanic origin and are situated at an 
iltitude of 4000 to 6000 metres ; the beds are often 7 to 10 m. in thickness, 
)5 % which is sulphur. The working and refining methods are still very 
)rimitive and the climatic conditions render working extremely dif- 
icult. 

The reserves of the sulphur mines are estimated approximately at 
5 530 000 t. with an average sulphur content of 60 %. After the gradual, 
3ut inevitable exhaustion of the sulphur deposits of Sicily and Japan, there 
rill be only two large sources of this mineral, so far as is known at present. 

being the sulphur mines of Mexico and of the Chilian Andes. The 
exploitation on a large scale of these mines is merely a matter of time. 

A. de B. 

154 - Aceidental Flora imported in Wool and the Question of its Acellmatization 
in Germany (i). — Schencrenaum, R., in Mittdlumen der denischen Landwirtschaits- 
^’>-<^eUsckaH, Year XXXVII, No. 38, pp, 372-573. Berlin, Sept. 23, 1922. 

The accidental flora of Dohren (near Hanover), where there is a large 
stahlishinent for washing wool, has been several times the object of re- 

(i) Two papers on this snbiect have been published by the Hannmersche Land und 
^^tiLirtschnitUcke Zftiunz, the first (No. i, p. 16, Jan. 6, 1922) by the writer, written on the 
mtatiou, addressed to him, as a specialist in adwntitious plants of the Hanover Chamber 
f Agriculture ; the second (No. 18, p. 282, Mav 6, 1922} bv M. I,. W'ittmack. lAutkor's 

■o/f). 
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search and study since 1889. It has been ascertained that the accident^ 
species, which have certainly been introduced in foreign wool, nunite, 
several hundreds, and every year fresh kinds are observed. The questioi 
arises as to which of these species are really acclimatized in the ccuntrv 
it may be said that none have been able to survive for long. Thus, accord 
ing to Prof. AsCherson, Xanthium spinosum, a native of South Americ- 
and now spread all over America, in the Mediterranean countries, Centra 
Europe, Western Asia, South Africa and Australia, have been considerec 
as acclimatized at Dohren ; but the writer has pointed out the contrary 
During the war the importation of foreign wool was suspended and Xm 
Mum disappeared almost completely, to reappear when importation wai 
renewed. It is beyond all doubt that the climate of their new home doei 
not suit these plants and that the insects for cross-fertilizing them are no 
found there. A few fractify well but do not produce seed capable 0 
germinating. That in spite of this certain species such as X. spinosm 
Medicago arabica and M. hispida Gaertn. (= M. deniiculata Willd, 
appear every year in very large quantities must be attributed to the in 
portation in the wool of fresh seed capable of germinating. 

Some species of Medicago have been observed at Dohren since 1889 
Af. hispida with the varieties macracantha, confink and apicukta-, .If 
arabica, M. laciniata from southern countries in the Mediterranean basin 
M. ciliark, native of Mediterranean countries, and M. minima. 

Helvtze {Hann. Land und Forsiw. Zeitung, No. 9, March 3, 1922) 
has drawn attention to the fact that fruits of M. deniiculata and of . 1 / 
arabica were found, in 1921, in the wool of several German flocks. Bui 
the writer is in agreement with M. WiTTMACK on the subject and does nol 
think that there is any fear that these species will be propagated inGer 
many ; the same is true for the varieties of M. hkpida.lor M. laciniata ani 
M. ciliark. Regarding M. minima, the writer was doubtful in 1912 whethu 
it was able to acclimatize itself, and in fact it has not done so up to to 
present : it grows only in places which it reaches with the refuse from wooi 
washing, along the railway lines or in the fields where this refuse is used 
as manure. German breeders have nothing to fear from M. mmim. 

The seeds separated from the wool by washing cannot be successtullv 


sown ; their germinative power is very limited ; if sheep were sent to graze 
in pastures sown with these seeds the fruits would attach themselves 
to the wool and would decrease its value. The writer thinks that the te« 
seeds of Medicago found by the wool washing establishment at Dohreii 
in German wool are seeds of exotic species mixed with seeds of infenoi 
quality. 


1155 - Study on the Pollen of Fruit Trees. — casella, d. (Cattoim ui .\Tboum)tara aui! 
R. Scuola Sup. di Agricoltura in Portid), pp. 24, 4 pt, bibliography of 4 ^' publica lou.' 
Cosen^a, 1922. 

In fruit trees imperfect setting of the flowers is due to numerous causes. 
The writer has undertaken its study, selecting among aneniophilous tree 
the vine and the mulberry and among entomophilous trees the Rosace 
such as the apple, pear, peach, apricot, almond and plum. 
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The writer refers to and confirms certain opinions already maintained 
id adds some personal observations. Firstly he examines the influence 
■ meteorological conditions. A light wind helps pollinization because it 
asports the poUen of anemophilous plants without scattering. Moreover, 
■f favouring evaporation, it accelerates dehiscence ; finally by shaking 
,e flowers it facilitates the opening of the anther. On the other hand a 
rong wind scatters the pollen and blows away the insects which assist in 
lUinization ; it may also break off the flowers and break the branches, 
ail has a similar injurious effect. Rain washes away the pollen and makes 
burst and germinate prematurely in the anthers; it causes browning and 
icrcsis of the stigma ; makes transport of the pollen by wind impos.sible ; 
ashes away the sugary excretions which attract insects, keeps the insects 
ray and prevents them from feeding on the flowers. In the vine during 
in, the hood adheres to the stigma and obstructs the anther ; in the Ro- 
ceae the stamens adhere to the style ; if the stamens are longer than the 
vie, the stigma remains immersed in the water and comes off; if, later, 
le water evaporates, the stamens regain their normal position and the 
ithers dehisce, but meanwhile the germinative power of the grains of 
flleti which have burst or germinated has diminished. Mist is just as 
jurious as rain ; its moisture causes partial bursting and premature 
uminationofthe pollen and necrosis of the stigma ; pollinization is specially 
.ndered by a thick mist, which deposits a film of water and sometimes 
nail drops. Light and solar heat accelerate all vital functions and ccr- 
quently pollinization ; moreover they have an indirect action inasmuch 
i they cause the secretion of nectar and the production of colours and 
ents which attract insects ; they also stimulate the insects themselves, 
high temperature accelerates the germination, the bursting of the pollen 
■aius and the elongation of the pollen tubes. On the other hand, low tern- 
natures retard the dehiscence of the anthers, hinder the germination of 
le pollen and prolong the duration of the elongation of the pollen tube. 

The writer has made numerous observations on pollen and ascertained 
lat not only does the pollen vary in different species but also in certain 
ises in different varieties and that, in certain varieties of fruit trees, the 
dleii from the same anther has various forms and dimensions and a 
ifferent percentage of grains which contain no protoplasmic substance. 

The writer undertook numerous tests on the germination of pollen, 
uth tliis object he tried to use little drops of liquid taken from the stigma 
i the almond and difficult to collect, as well as the juice of tire plum, pure 
ater, moist air, etc. He found that the best was a solution of saccharose 
' the proportion of 10 % (apple), 15 % (pear), 20 % (almond). He often 
'luid abnormal teratologic forms of which he gives a description. The 
ollen grains of the vine always emit a bubble which persists at the inser- 
ou of the pollen tube and keeps it inflated. 

The writer has studied germinative power in various conditions. It 
■mained constant for each variety of fruit tree. Pollen from diseased 
ants was relatively more sterile. The influence of temperature was great- 
• the optimum temperature was 15“ C for the almond, 20“ C for the rune. 

[1)151 
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Fungicidal and insecticidal preparations were almost all decidedly iujuriots 
The writer also tested the effect of these preparations on the setting of 
vine-flbwers : he painted them on the stigmas with a brush. .Ml the prepa. 
rations were injurious. Sulphur, to which some persons attribute a bene, 
ficial action on setting, was also injurious, and it is probable that the hetf. 
ficial action attributed to the sulphur is due to the dissemination of the pol. 
len helped by the mowment of the air and of the cluster at the time of 
applying the sulphur. Water proved injurious ; it intensified the harmful 
effects of the fungicides and insecticides on the germinative power. 11* 
use of such substances should be regulated so as to obtaiii the advantages 
which are desired from them, without injury to production. h, v. 

1156 - Characteristic Proteins In Maiie. — Showalter, m. f., and carr, r h (k. 
vision of Agricultuia Chemistry of Purdue ITniversity) in Tht Journal or the Amtm 
Chemtea SociH,. Vol. XWV, No. 9, pp. 2019-201}. FAston, Pa., Sept. 1022, 

The writer gives an account of some experiments undertaken on the 
subject of the content in various proteins and in mono— and diamko- 
acids of maize. Comparing the species of maize with a high nitrogen coi- 
tent with those with a low content, they found, in the former, a raiick 
greater quantity of proteins, in the form of zein and globulin, which wie 
formed at tfie expense of tbe amides, as w’ell as albumen and glutein. Most 
of the globulin is foupd in the embryo which, in species with high nitroga 
content, forms 15% of the grain, and in "horse tooth” maize 11 
Zein is the protein which varies most in quantity, from 50.28% in tti 
former to 31.85 %> in the other species. The protein of maize roasted ova 
the fire for food (pop-corn) contains 57.24 %. Apparently the total ni- 
trogen content determines the proportion of the different proteins, 
The diamino-acids, in the species with high nitrogen content, shoita 
liercentage of total nitrogen double that of the other species. A. de B. 


rt57 - The Part played by Respiration in the Decrease of Carbo-hydrates in leiw 
during the Autumn Colour Change. — Combes, r , and kohiee, n , in rompia» 
dns des searuef dc rAmdimie des Scunce<. Vol, 17S. No. <), pp. 4o6-.(09. I'liris .tE?.:S 


1Q22. 

Sachs holds the view that while leaves are turning yellow m autum 
numerous useful substances migrate to the permanent organs of the phut 
Hence at the time of their fall leaves are reduced to a skeleton of wortW 
matter. WehnER showed the weakness of this hyirothcsis and pomteJ 
out that the centesimal decrease of some substances contained in the leaw 
could be attributed to washing by rain. Tucker and Toli.Exs 
that this actually took place for mineral matter, and Michei.-ui .. 

found the same to be the case for hydrocarbonates. I 

The hydrocarbonate content may also decrease under 
respiration, which continues in the leaves until the death of ^ 
while the chlorophyllian function disappears gradually and cons q 
is no longer able to make good the losses. . . . £ j u,- nractial 

The writers have proved that this supposition is justihe ■ " , 

experiments on the leaves of Fagus sylmtica and Aesculus Hipp 
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ucked when they began to turn yellow, and on the leaves of Ampdopsis 
dencea when beginning to turn red. 

The leaves were placed under an earthenware bell with the ends of 
leir petioles immersed in water. This closed medium was traversed by 
current of air from which carbonic acid gas had been removed ; the car- 
)nic acid gas emitted by the leaves was fixed in a solution of' barytes, 
t the end of 144 hours the total amount of carbonic acid gas liberated was 
spectively 41 mg., 33.1 mg., and 58 nig. per gm. of leaves ; this would cor- 
spond to 27.8 mg., 22.4 mg. and 39.4 mg. of carbohydrates in C, H,2 Og : 
ere is therefore a perceptible consumption of carbohydrates, due to res- 
ration, in leaves ready to tall. This consumption increases according as 
le clilorophyll capable of restoring the loss disappears ; it reaches a maxi- 
um, after which it decreases owing to the gradual death of the tissues. 

Several causes bring about the decrease of weight in the leaves when 
lauging colour before falling ; so far as carbohydrates are concerned, these 
periments show that, besides migration towards the stem, and washing 
used by rain, there is the further factor of consumption due to re.spiiation. 

L. V, 

58 - Non-Symbiotic Germination of Orchid Seeds. — knudson, l , in Hotamr.ai Git- 

zdU, Vol. LXXIII, No. 1, pp. 1-25. Chicago, Jan. 1922. 

The writer confirms absolutely the re.sults obtained by L. Bernard 
1 the non-synibiotic germination of orchid seeds (Laelia, Caitkya etc.) . 

1 slightly concentrated liquids, these seeds germinate only when the syra- 
otic fungus is present ; on the other hand in sufficiently concentrated 
edia, sterilized seeds grow also in a non-symbiotic manner. The writer 
luld not bring the sterilized seeds to germinate in dilute nutritive solutions, 
ichas those of PrEiPEER ; but in tliesanie media, to which glucose or fruc- 
«e had been added, the proportion of germinated seeds was greater when 
le solution was most concentrated. Fnicto.se is more favourable to germ- 
ation of the seeds than glucose, which generally caused the development 
small chlorotic plants. Much starch is accumulated in the young plants, 
he addition of extracts of potato and beet or of yeast, to the sugary media, 
as favourable to germination and the same is tnie for the addition of va- 
ous micro-organisms, such as Bacillus fadictcola or an .\ctinomycete. The 
liter thinks that the symbiotic fimgu.s exerts an action similar to that of 
igars, inasmuch as it converts starch into sugar or digests other organ- 
matter ; he rejects the hyjmthesis of Bernard according to which the 
ngus causes germination by increasing the concentration of the intracel- 
lar fluid. b, V. 

59 - Variation in the Manganese Content of Leaves according to their Age { i ). — 

Bi:RTHE5rD, G.p and KOSKNBIJ^TT, M., in Cemptes rendus hebdcmadaircs tfcs Scanccs dc 
i Ay(tdt:mie des Sciences, ist H.alf-year 192R, Vol. Cl.XXtV, No. 7, pp. 491-913. Paris, 
’■'i''-’. M, 1922. 

I he writers carefully examined the variations in the manganese con- 
M of leaves according to their age. They determined it in leaves taken 

(li S2C ft, Nov, 1921, No. 1097, Xfay June 1922, No. 549. {Ed.) 
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amultaneously from a series of ]dants from the youngest to the old 
They then repeated this determination for various different spedes 
Comparing the results obtained with the green and dry matter in 
leaves, the plants examined are divided into 4 groups ® 

a) That in which the proportion of manganese is greater at the b 
^nning of the growth of the leaf ; it then decreases slowly until growth 
is complete, when it again increases slightly, e. g. beet ; 

b) that in which the proportion decreases, as in «), but the final 
increase is rapid and may be so considerable that the old leaves contain 
more manganese than the young, e. g. holly-hock, cytisus, box, yew 

c) that in which the proportion increases rapidly at first, so that it 
is greater in leaves which are still young, and then decreases until it falls 
below that of the leaves of the previous groups, e. g. spindle-tree and elder 
or nearly approximates to it, e. g. lilac, seringa, and privet ; 

d) that in which the proportion constantly increases, e. g. clematis 
and Judas tree. 

This classification is not absolute as certain plants come under one 
group or another according as the manganese is considered proportionally 
to the green or the dry matter. 

Analyses of the ash give similar results to those of the leaves ; but the 
variations are not always parallel in the two cases, apparently because 
the phenomena of absorption and migration are not quantitatively equal 
for all mineral substances. 

The manganese content has therefore, in a varied degree, a maxinmn 
at first, a decrease and a final increase ; it remains to determined ti 
what extent this variation is in relationship with the biological func 
tions of the plant. A. de B, 

1160 - The R 81 e of Chemistry is the Improvement of Plants. — r,. nr. vaMt)Ri>; t 

Chimie et Industrie, Vol. 7, No. 5 pp. 864-861). Pari?, \tay iqsa. 

The writer refers to the chemical methods used in the study of hered 
itary factors and for the selection of indirnduals possessing the desired char 
acters and made use of in the Verrieres laboratory. He deals with thi 
following plants Sugar-beet, mangold, Jerusalem-artichoke, chicory-; 
wheat, potato and plants containing alkaloids. 

Sugar-beet. — The writer describes the method of cold aqueous diges- 
tion, the principles of which were laid down by Louis DE VitMORK as early 
as 1850 and practised by him in his laboratory at Verrieres. Vrth new 
and improved apparatus it is possible to make looo analyses per day. 
With this method beets containing invert sugar which are undesirable ai 
sugar refineries can be eliminated. 

It is only after careful verification on several generations that the see 
is multiplied. 

Mangolds. — These are analysed quantitatively by the preceding met 
od as soon as they are pulled at the time when they contain a iniwmu® 
of invert sugar ; then the dry matter, which in a given variety is approx 
imately proportional to the total sugar content, is determined 
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: Jcrusalent-atiichoke. Here the inuliii is determined ; for tliis it is 
ansformed into reducing sugars with a dilute solution of sulpho-salicylic 
3(i- 

Chicory. The dry matter especially is analysed, since chicory' is 
ainly used for torrefaction. Tests are made to discover the inulin con- 
nt, lor it is possible that this plant may in future be used for the extraction 

1e\mlose. 

Wheat. The bread-niaking value is mainly considered : the following 
e determined i) the dry gluten content ; 2) the hydration capacity 
the gluten, by means of the formula 

moist gluten 
— , , - ,< 100. 

dry gluten 

Potato. — The fecula is determined l)y transforming it into soluble 
irch with picric acid j it is then determined bv the saccharometer. 

Plants containing alkaloids. — The use of the colorimeter is fully indi- 
ted, but very noticeable reactions in the case of pure salts are not so clear 
mixtures. It is quite evident that the analysis must be made for each 
lilt so as to eliminate those that are defective, but as the plants have to 
replanted, methods which require a small amount of material only 
juld be used, p, c, 

11 - Development of mutilated Seeds of Maize, bkowx, i;. n. (.vmonoinist, Com 

IiivtstigiUions, Utlk'c ot Cerc.1I tlivc.-tii-afiriii- ■. in J .^Lhculllm’, 

i’li/Wi'n, Xo, Kill. pp. j -I I, 3 pi. biblioKniphy of p piiblic.iUou-, Washmstoii, D. C., 
I'et), 23 , :!) 22 . 

After recalling the previous experiments of Sachs, vax' Tikghem, 
lOCiszKwsKi, WoLLNY, STix'or,, Delassus, Dubaro and Urbaix, Ur- 
ix, Axdronescu, the writer gives an account of numerous experiments 
lich he carried out on seeds of maize. In one series of these experiments, 

I embryo was left intact : the seed was decorticated, or else the endosperm 
s reduced by cutting the seed across near the wider end, richer in starch ; 
the embryo itself was completely extracted ; the seeds were thus more 
less deprived of reserve material. The experiments were made in the 
er field at four Experimental Stations and lasted 3 years. The results 
ire uniform : the development of the plants was difficult and late, but 
sy were not dwarfed ; the number of ears was not less than that in the 
ntrol plots ; the seeds deprived of their spermoderm produced even a 
safer number of ears, but these were lighter; on the whole, the yield of 
am was less ; the loss was estimated at 5-7 hi. per ha. The decorticated 
sds gave the .smallest yield, not that their vntality was impaired but 
lause they were more easily affected by surrounding conditions. The 
St difference was noticed in the seeds which had their starch content 
raced by cutting one end off : in some cases there was no difference 
■"wn plants from such seeds and the control plants, 
m another series of experiments, the embryo w'as cut : the seed being 
’■''"gh longitudinally so as to divide it into two approximately equal 
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KIRAGE CROPS 


customan' in Arizona to inigate twice a week and to hairow between tie 
rows to keep the soil in a better condition of moisture. 'The first mosim, 
takes place during the latter half of March, the last in November, soa^ 
times early in December. Generally liicern is made into hay for cattb 

The writer carried out numerous investigations on lucerne at tte 
Experimental Stations of the Arizona University, at Vuma, Phocnixaa' 
Tucson where the rainfall is only 6o, 190 and 340 mm. respectively and wber 
hrtmidity varies very much in the hot season, being So-go % from j to 
o’clock in the morning and 25-35 % about 2 p.m. 

In igio lucern seed was obtained from foreign countries and from .y 
zona farms and experiments have continued since that time. It slioiiM k 
noted that the seeds of commerce are all impure and often very heteroge 
neous. To get pure seed the writer enveloped the flowers to protect tliet 
against insects, especially Brnsco^/wcns fmebristhe larvae of which preveii 
the develojmirnt of seed. Self-fcrtili.sation did not give such good rcsultsa 
artificial poUinisation, which is easily done by rolling the small fiowtj 
between the thumb artd the forefinger ; if several successive pollinisatb 
have to be carried orrt the fingers should be washed with alcoliul at tJ* 
after each pollination. Polliirisation shonld be repeated every other dsyi 
during the flowering period. The selected plants can also be propagate'^ 
by cuttings ; these are made about April by cutting cleanly below a ad 
and the cuttings are then planted in a nursery of coarse sand ; they a 
kept shaded and if it is sr; diciently iiroist and warm they take root lesi 
ily ; when they are well rooted the young plants are transplanted temiwrir 
ily on to soil where the roots -grow and the plants get accustomed to sin 
shine ; shortly after, they ate planted in the open field. 

The writer has craiipared mm'.erous varieties of lueeru witli rcferei^ 
to several factors height and width of the plants, weight directlyalt 
mowing (aborrt the flowering season) and after drying, resirective wi"! 
of leavesand brairches, transpiration (the nroisturc given off was absoiWi 
means of phosphoric acid) expressed absolutely and proportionally to ll 
transpiration surface which was carefully measured with a planimeteyts 

The maximum yield obtained during several years of researchts® 
given by the villous Peruvian lucern 39 a (21.25 i dosdy!* 

lowed by an Italian rmriely (20.90 kg.) and Peruvian 30° C (20,?o fe'- 
Peravian lucern also gave the Irest results in other experimental fefe 
thus proving that it is most suitable for the climate. Not only does* 
variety give a higher yield birt it begins to grow at a temperature of H 
while most of the other varieties require a temperature of at least ll" 4 
but Peruvian lucent is not suitable for cold chmates. In Arizona iti3s4 


but little grown (1200 ha. out of 74000), its cultivation is lio«e'® ‘ 
creasing. ' 


1 165 - Experiments with Mangolds. — lindhard, P., in TiJsskriji air ft"'*' 
Vol, XXVIII, No. 2, pp, 276*285. Copi^nhagcn, 1922. ^ 

The writer describes experiments made with the object of comp 
the yfield and the dry matter content of mangold roots raised fro”' ' 
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ie same variety grown in Denmark and in Germany and England, The 
csults shows that in Denmark the seed produced large roots of good quality 
riiile in the other countries it produced small badly formed "roots ; apart 
rom that no other influence of the different cultivations on the crop was 
Kiticed. T he following are the results of 27 experiments made at Tystofte, 
tynghy and Askov : — 

Crop in qs. per ha. of seed sown : — 

111 Denmark In other countries Difference ± 

700.13 6tty.54 — ,0.5,; 

Percentage of dry matter in the roots: — 

13. r3 13.31 +0.1? 

Experiments on the crop of mangolds .grown from seed obtained from 
Ifcted roots of average size, compared with that obtained from small 
ueketed roots gave the following results : — 

Crop in qs. per ha,, seed from: — 

mall uusalected tools. Scicctetl rooU of avcratie size Difference:: 

O03 ' =21 

Pcrccjitage ot dry matter in the rook ; — 

+o.r 6 

A. de B. 


.'Vverage error 
i I. So 

± 0-C»34 


>C - Brszilistl t€Xtil6 PlsntSi pEnLixcrB, it., in Dcr Tropcnl>flciHZif', Yeai'24, 

Xos, 11*12, pp. 173-176. Berlin, Nov.-Dcc. J92I. 

Brazilian statistics of external trade have shown that Brazil im- 
rts enormous quantities of textile material, esiiecialiy jute and hemp, 
hough its vast plains are suitable for the growth of these two plants, 
rcover numerous native plants furnish good textile fibres. Up to the 
■sent scarcely any attention has been paid to these crops as planters 
v( been concerned with the growth of coffee and rubber ; but at this time 
)ber has to meet strong competition from the E'ar East and all markets 
1 over supplied with coffee ; in these circumstances it is possible that 
ftile plants may be pushed. 

A number of native textile plants are already largely' used by the In- 
ns and Creoles, some of which deserve attention. At present Brazil 
ports only a small quantity of fibre obtained from the bark of two palms : 
Icopoldina piassaba Wall, and Attalea fnnilcra Mart,, known under the 
lie of piassava ”. The first of these palms grows in a region difficult 
access, the valley' of the Rio Negro, a iiortheni affluent of the Amazon : 
• fibre of this palm i.s more highly valued and the whole output is sent 
tbe Maiiaos market. 


1 his palm is very abundant in the south of the State of Bahia and in 
; north of Espirito Santo, but it abounds also in other places and forms 
In ar forests, even on very poor sandy soils. The bark is removed twice 
pir , the y'ield is 2.5 kg. -5 kg. per tree. The fibres are about 2.5 111.-5 m- 
F _ the longest are used for sail canvas and the thickest are cut and made 
P brooms, brushes, sandals, liats. 
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" Piteira " Foureroya gigantea Vent, is one of the Amaryllidjcf 
characterised by leaves 3-4 m. long growing directly from the toot, 
furnish a fibre used by the natives for making shoes ; well prepared this 
fibre might rival Manilla hemp. The Dutch had grown this plant svin 
success and they tried to introduce it also into their Asiatic Colonies ■ ij 
is still grown at the present time on some farms. It is suited to all .soiij 
even poor ones. Plants of 4-8 years old give the best fibre and some foip' 
leaves a year can be taken from each plant when they begin to bend anj 
before they turn yellow. 

Three of the Malvaceae give an excellent fibre for bags. The most 
suitable is “ aramina ” Urem Lobata L-, whichis found in nearly all tropioj 
countries ; it is from 1.5 ni. to 2 m. high and is cut between the two flower- 
ings of February and July ; the fibre, which forms about a quarter of it 
weight can be extracted by steeping in boiling water ; as the fibres exten 
into the branches, they have a length of 2 to 3 m. The “ papoula of Sit 
Francisco ” grows wild in Central Brazil, but it has been brought imdei 
cultivation ; its fibre is better than that of Manilla jute. Several speciesol 
the genus Sida are very common in Brazil ; they are small plants act 
exceeding 50 cm. in height but contain an excellent fibre ; they grow anl 
ripen in 4 months and multiply with extraordinary rapidity ; once introdao 
ed they are difficult to extirjrate ; well considered cultivation might incrta 
the height and improve the quality. 

The “ gravata ” should also be mentioned, which include hvooitlt 
Bromeliace®, A-nanas sagenaria Schult. and Bromdia Karaias b., delicatej 
in appearance, but more vigorous than the “ piteira ”, which looks and 
more robust ; its leaves which are sometimes as long as 2 in. give a Jai 
glossy fibre with great powers of resistance ; its cultivation requires h 
little attention, except as regards adequate irrigation; the outer skiai 
strong and makes the extraction of the fibre difficult : but this defect cmU 
be eliminated by selection. L. V 

1 167 - Observations on the Flower of the Olive Tree. — 1. Campbell, c., suuii siiiiol* 
in terra < 1 i Bari, PubhUcuzioni tklU S'ldzinne a^raritx sPi-rimentalciH Hari, Xo, i,pp^ 
j full i^age coloured pbte. Bari, Dec. 1921. — D. OcciiiALixi, 0 ., ( listrvazwit' « 
fiore clpH'olivo nclle varieta ilclla Riviera lij^ure, Olcmn, Rivista mcn>i!d (/t/riil/iwiiWt 
ikU’OJeiiicio e del Commercio olcario pubblicata a euro, del R. Oleijicio s/ic’miif'J'ii’t'iii W 
Vol. I, Xo. 5, pp. 03 - 0 ^. Porto Maurizio, Aug. i<)22. 

I, — The writer has made a study' of the flowers of the olive since ijW- 
In this statement he describes the observations he made in “ 'I'eria (li Ban 
which enabled him to confirm the fact that among olive trees wliicli frndP 
normally there are a few, either isolated trees or groups, which do 
flower, or which, while flowering fairly profusely, give little or no 
In these cases most of the flowers have a reduced pistil. This rednet® 
of the pistil may vary between a state of perfect development and a n 
mentary condition. On the same tree, the proportion of iivipet^'^j 
flowers varies from one branch to anotlier and in different . 
branches of a fruitful olive tree are grafted on a tree which bears no 
the latter becomes fniitful and vice versa. Pnining, mamiring, spi*. 
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^th sulphate of copper etc. have no influence on this “ imperfection ” 
f the flowers. Imperfection cannot therefore be attributed to causes of a 
lathological kind ; the fact that unfruitful trees grow alongside normal 
lees confirms this view. Theophrastus, 300 years B. C., had already 
iotcd that the phenomenon was peculiar to certain places, that is to say 
^5 inherent in the trees themselves, and independent of pathological 
rditions. 

" The presence of staminiferons flowers on plants produced from seed 
id bearing hermaphrodite flowers only is not only found in the olive but 
50 in the peach, almond and several other spontaneous plants, and also 
the vine ” (i). 

II. — Observations on olives of the eastern “ Riviera figure ” and, 
ecially in the trees in the grounds of the " R. Scuola di Agricoltura di 
Ilario biguie ” which belong to the varieties generally grown-in biguria, 
iniely " I,avagnina ” or " Taggiasca ” — " Pignola ” — “ Rossese ” 

■ " Ogliastra — " Croa ”. Some trees of the " Ascolana ” variety were 
to observed. 

The " bavaghina ” variety is considered best on account of its very 
nJant flowering and its fleshy fruit which is rich in oil of good quality, 
mg a yield which may exceed 25 %. 

In this variety flowers with reduced pistils or witliouf pistils are very 
s and ill a few trees only has their number been as many as 8 %. The 
ignola ” variety is much liked on account of its high productivity and 
excellent quality of its oil, the yield of which is 20 % ; flowers with re- 
:ed pistils or without any are fairly mitnerous 38 to 49 %. 

The fruit of the “ Rossese ” variety is larger than that of the preceding 
ieties ; the yield of oil is poor (14 but the quality is excellent ; it 
vers abundantly but its productivity is unsatisfactory. Staminiferous 
vers are very numerous, 74 to 89 %. 

Trees of the " A.scolana ” variety observed by the writer have always 
en a poor crop of- olives they had the ma.ximum of unproductive 
95 %. 

: -\11 the trees under obsen'ation were healthy, vigorous and still young. 
Manuring was on a basis of green manure, beans, farmyard and other 
iiic manures ; pruning, and digging the soil had not the slightest influence 
he formation of the flower. 

ft is chiefly on trees with a high |rercentage of staminiferous flowers 
a few hermaphrodite flowers are found on the topmost part of the 
m of the tree (2). F- lb 

hi Sec Feb, 191b, No. 174 : A. l-eb. uici.Xo. 144. (E,t) 

7) The observations of Professors Cami-beu, aiul Occhialini confirm Prof. Piroit.v’s 
I d observations. On the oilier hanil, according to ITot. Petr: (Studies on the dis 
of the olive tree, Rome, 1914) unproductiveness of olive trees is a consequence of 
oiiflilions of nutrition of the tree and at the same time an indirect consequence of all 
and external influence which may miKiify these conditions. He therefore 
ft thit rational eultivation of olives us very usefni foravoiding or considerably reslucing 

f iiuiciicv (d the trees to produce staniintferorts llowels. 
tts A’, July T940, Xo. 725. (Etf.) 
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„68 - Experimental Stations for Oleaginous Plants in Freneh Afrim Colonies. 

BAILLAOT, K., in *s Maliaes grasses d( ComkI de Marsalk. \ns. 

pp. 1-56. Marseilles, 1922. 

Groundnuts and oil palms stand first among colonial oleaginoo. 
rdants and are the subject of the two reports of the writer which were preJ 
sented to the Fats Section of the Colonial High Coimcfi for the establishment 
of Stations in Africa specially charged with the study of these idnnts. It 
was intended that these Stations should be founded ^th the funds denvedi 
Horn the liquidation of the Oil Consortium founded during the war 

The import trade of fats in France in 1913 amounted to a total of 
46s 687 t equivalent weight in oil : the export trade of fats from hrenclf 
CobniL in 1913 M 3 4-^5 t., of which 99 551 t. were consigned to 

- The Station intended for the study of this plant is 
at M ZSy; iu Senegal. Its programme includes two stages : - . 
lection of the seed, and the propagation of selected seed. For he 
it will be necessarv to study aU existing tj-pcs of groundnut an. to search 
or pure lines which will lead to the preserr-ation of a few pure forms fro.. 
wWch selection wiU start. Adaptation to various soils, methods of or tr 
vatiou the influence of chemical manures and farmyard manure the dii 
eases and insects which attack the crop, must all be studied, hor tliii 
purpose too ha. of laud will be required, half of sandy soil and the ofki 
halTof sandv-clav soil. When these studies have led to definite res.* 
and the best tx-pes have been found, production of the selected seed con. 
merda ly wall Retaken up and about 500 ha. will be devoted to the pmpo. 
l^e eSniates for cariydug out this programme m five years are fixe a 
a 300 000 fr. The writer however criticises the programme of Dt. . 
Lsr^ctorC-eueral of Agriculture for French West Africa, for in it t 
que^ion is mainly the cultivation of large areas with t he most mec 

anical means and the construction of numerous buildings, while ^cie . 
q^irstio" Xh are most important and should take precedence, arenc 

sufficiently prominent. . c * Cfo+inns fnr this Palm, o'* 

Oa-Pdm. - The establishment of two Stations for tffi 

on the Ivorv Coast and the other at Dahomey, is .j,, 

should serve for the direct working of 

of technical-officers, for the ^Tof the 

drupes, for forest exploration with the object ^ j 

under European management; the second would , .j tedtvps 

aspect of the treatment of the fruit, with the 

with the rational working of plantations, etc In ^ leard 

of a wide programrneofindnslrialworkingthaiio a program. 

For the establishment of the Station at Me 
penditnre, from 19- to 1928. of 4 480 400 fr. - -Miniated 
revenue should exceed the outgoings wi a p (Dahonjey), 

andcmr,stant as from 19.36. I^r the Station 
estimate of expenditure for establishment up to 1928 4 

the profits are estimated similarly as for the Me S . 


[1U8] 



oil, bearing plants 


1339 


After criticising in detail the proposed arrangements, the writer con- 
cludes his report by pointing out that it is unwise to assume that the French 
Colonies wiU easily be able to supply France with all the crude fats which 
may be required, since the increase in colonial production is proportional 
to the increase in population and to the development of means of transport. 
The proposed schemes are too costly, as the total amount exceeds ii mil- 
lion franc.s, and moreover they are not principally concerned with scientific 
re,search, but rather with the creation of large plantations, the success of 
which is largely dependent on the solution of questions which have yet 
to be studied. The Stations ought to be organised on different lines and 
should be mainly experimental. For the study' and solution of the problems 
involved and for securing the large funds which will be required — the 5 

million francs from the former Oil Consortium bering insufficient — the forces 
of the Colonial Government and of the manufacturers and. merchants 
intere,sted in the matter should be combined in a single association. So 
powerful an association would be able to make its experimental work 
cover not only one or two Colonie.s, but the whole French Colonial Empire. 

F. C. 

(i6c) - Less knovm vegetable Oils and Fats of Japan. — sp.vxx-, a., in Dtr Trepen- 
pflmsen, Year 2.\,Sos. pp. Berlin, >iov.-Dec. 1921. 

Together with the oils of well known seed.s, other oils or rather other 
.•egetable fats more or les.s local and derived from the various plants, which 
:he writer describes, are used in Japan. 

Aleurites cordata Muell. — A tree called " Abura-Kiri ” oleaginous 
‘ Kid ” in Japan because it closely resembles Pmikwnia imperialis whic^ 
is commonly known there as " Kiii ”. It is grown in sub-tropical coimtries 
and its fruit yields a siccative oil called " dokuye no abura ” which thick- 
ens and dries with extraordinary rapidity and in this resjrect it appears 
to be unrivalled. It is kept in tightly closed receptacles and its chief 
use is for joinery and especially for filling up surface cracks in furniture 
before lacquering. It is also used for caulking boats and generally for 
preserving wood. Owing to these uses it is commonly called " oil tor wood ”. 
the oil is also used for lubricating machinery, waterproofing paper and even 
Js 3 purgative ; in the enrde condition it is used also for fuel. It is chiefly 
valued because it is quite colourless, inodorous and tasteless. The cold 
process is used in the manufacture and the refuse , which is abundant and has 
been analysed by Tesca, would make a good manure. 

Perilla ocynwides. — This Kabiate plant is grown in the northern part 
of Japjan ; but almost all the seed is inqrorted into Japan from China and 
Tccially from Korea, where it grows wild and is also partly cultivated ; 
ra Japan, it bears the name of “ Yeogoma ” or “ Jiitgomashi ”. The small 
round seeds contain about 46 % of fats arrd much protein (KellxEr’s 
analysis) ; they are edible, and the e.xtracted oil is used as a condiment, 
for burning, for waterproofing paper for lanterns, umbrellas, etc. and for 
nuxing with lacquer. The Icaws of Perilla contain an aromatic oil which 
xoeps off mosquitoes. The writer gives sonte information regarding the 
ouUivation of this plant. 
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C amelia japonica. — This plant grows wild, but is also cultivated as 
an ornamental plant ; its large seeds, which weigh up to 3 gni, each, an 
42 % husk ; the kernel contains up to 70 % of oil ; the seeds are dried in the 
sun, and then pressed whole or husked, generally by heat process. Commei. 
cial Camelia oil, called “ tsubaki no abura ”, is light yelbw and Iragrant 
when of good quality ; it is chiefly used for toilet purposes and also forlub. 
ricating delicate machinery, watches, arms, and in some places it is used 
for food purposes. It is often adulterated with other oils. Japan exports 
this oil to neighbouring countries. 

Camelia sasanqua Thumb. — This camelia, unlike others, flowers a 
winter ; the seeds, which are smaller and contain less oil than those of tie 
preceding species, furnish an otherwise similar product. In addition to 
the seeds of these two Camelias the seeds of tea, which contain about 40 
of oil, are largely used in’ China, but not in Japan, for the extraction of oil, 

Cinnamomuni campkora Nees. — The J apanese name is “ Kusu no ki ”, 
This tree produces small seeds which contain about 42.5 % of fats,, extract- 
ed by heat process and transformed at ordinary temperature into a cij-s- 
talline mass with a fragrant scent like that of cocoa-butter. It must 
not be confounded with oil of camphor, a secondary product of the di- 
stillation of the wood of the same tree. 

MackilKS Thnmiergii Sieb. and Zun. — In Japan this tree bears the 
name of " Isukuru " or dog's camphor. It is one of the Lauraceaiand 
the seeds, which are larger than those prevnously mentioned, yield 65“, 
of fats. Other varieties of the Lauracese are also used, but not hum 
nobilie, the seeds of which are rich in a fat which is extracted in certaii 
countries, 

Torreva nucifcra Sieb. and Zun. — This is one of the wild Taiiuce* 
called by the Japanese " Kaya ” ; the fruit furnishes a siccative nil, usedin 
cabinet-work and also for waterproofing paper and as fond. 

Cephalola.xus drnpacea Sieb. and Zucc. — This is also one of the Ta- 
naceae, the oil being used for similar purposes ; it is liowewr not edible. 


1170 - Pressure in the Roots of Hevea brasHiensis. - noaiuorr, u , iu -irr k 
voor de RtihberaiUnr. Year V'l, No. 3, pp. 113-121. Buitenzori;, March pjae. 

The writer has studied the pressure in the roots of Ha’ea brasihtnsis, 


and has arrived at the following conclusions : — 

1) The pressure in the roots is both positive and negative. In com- 
parison with other tropical trees which have been examined, /fora shoe 
the lowest pressure. Trees in full leaf have the highest pressure HiIH-E. 

1442 atmospheres. . . 

2) In Hevea the pressure in the roots shows scarcely any varia 
in the various periods of growth of the leaves. During the winter i>cr 
a slight tendency towards negative pressure was obserc'ed. 

3) Changes in weather have no influence on the pressure ev 
in the roots of Hevea, so that during the rainy season no higher pressure 
observed than during the dry sea.son. 
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4) Diiferent hours of the day have hardly any material influence on 
tie pressure, though slight fluctuations have been noted during the 
light and a slight increase vifas observed during the early hours of the 

Horning. 

The insensibility of the pressure in the roots to changes in ex- 
eriial conditions in Hevea, is explained to a certain extent by the fact that 
hese changes have only a slight influence on the activity of the roots of 
he tree. 

6) It is incorrect to speak of the direct influence of the pressure in 
he roots of Hevea on its production by driving the latex out of the lat- 
ciferous vessels or by causing the latex to ascend from the laticiferous 
ressels of the root to the cut surface. 

7) The low pressure in the roots of Hevea is only indirectly import- 
it, because of its small influence on the life of the tree. 

8) There is more intense activity in the roots of young Hevea 

latits than in those of the full grown tree, as may be ascertained by incis- 
n. The pressures recorded are relatively low (the highest was 1416 
anospheres), but they remain constant for several days, when they have 
•ached the maximum. F, c. 

71 ~ Camphor in Tonkin (i). — Crevost, Cii. and De Fe.nis, P' , in nu/klin tcommiw 
d! I'lniockine, Year XXIV, Xo. 14.9, pp, 167-42;, 22 figs. Hanoi- Haiphong, July 

This paper gives information regarding experiments recently made by 
K various French Colonies for the improvement of their agricultural, 
idustrial and commercial resources, ihe writer having been originally 
istnicted in 1904 by the Tonkin Government to ascertain the importance 
: the growth of camphor yielding plants in the Province of Bac-Giang. 
fter a short historical account of the more recent works published on the 
ibject of camphor from 1903 to 1920, the writers made a botanical study 
: camphor trees. 'These are classified under 3 principal species growing 
jid in Indo-Chlna. 

1) Cinnamomum Camphora Kces aitd Eberm. — Laurus Cam- 
hm J,. — Camphora officinarim ; grows in Y&r-th 4 (Province of Bac- 
iang) and in the Provinces of N. Annain. It is called “ Rahuong " in 
hnamite, “ May Kao chuong ”, ” May Khao Kliinh ”, " May Khao horn ” 

Thai. “ Long nao ” in Chinese. 

2) Cinnamomum Balausae H. I,ec., the wood of which has the smell 
fennel. This tree has been of no importance as a producer of camphor, 
t it may be of interest on account of its essential oil. 

3) Cinnamomum Simondii H. Eec. which is very probably the cam- 
or tree worked in Kouang-si. The species C. parthenoxylon Meissn., 
false Camphor (in Annamite “ Vu huong ”) and C. ilicioides A. Cheva- 
r (in Annamite " Gu huong ”) should doubtless be considered as syno- 
nins of C. Simondii H. Eec. and C. balausae H. Eec. To these species 
3ukl be added C. cecidodaphne var. caniflora. 

to See a. Sept, jy2l, No. 015. (Erf.) 


[rm-iin] 



CAMPHOR 


Besides these camphor yielding trees other plants which fumisli sini- 
ilar products may be mentioned, namely I), c, (i) 
(in Annamite " Daibi ” and “ Co bang phien ”) which produces a levorotari- 
bomeol which can by oxidation give a levorotary camphor, identical M-itli 
the camphor of Japan, except as regards rotary power. Mother of the 
Composit*. resembling an Inula, was found by the writers in the Yen-the 
forest and some Chinese merchants have stated that a special essence caBed 
“ Luc-nhi-Linh ” in Chinese, is extracted from it. 

The writers deal in a separate chapter with the chemical composition 
of tamphor its derivatives and the subject of synthetic camphor which h 
very important in its relation to natural camphor. Regarding synthetic 
camphor it is important to note that Prof. SommEPET of the Pans faculty 
of chemistry has stated that the product cannot be considered as a med- 
icinal drug because most of the artificial camphors have no action onpo- 
larised light while natural camphor is strongly dextrorotary, but that it 
can be used 'for the manufacture of celluloid provided that it is freed Iron 
chlorine which remains as an impurity consequent on the use of hydro- 
chlorate of pinene as raw material. j , 

The distillation of camphor is very important and the yield is largely 
proportional to the kind of apparatus used. Thus with the niethod used 
in Japan and Formosa and described by Davidson a yield of 2-i6 ob 
weight is obtained. On the other hand with the apparatus of Prof. Monvo 
of the College of Agriculture at the University of Tokio an average yield 
of 4 22 % in addition to a yield of oil of i to 1.50 % of the wood used, was 
obtained According to this authority a smaller yield of caniphm and a 
larger ydeld of oil is obtained in summer and the contrary m winter, 


In Summer . 
In Winter . 


During the last few years distillation of the leaves of the camphor tree 
which previously was entirely neglected, has become /t 

the writers, after having examined and compared the results y 

men who have studied and inquired into the question, made exper.M- 
on samples from Tonkin. On a basis of the smell of bruised lea >, B ^ 
varies with different trees, they fixed three classes of 
gave a different yield of camphor. I,eaves of the fkst c ass ,to 
fairly strongly of camphor when bruised produced from °,+ 
those of the second class, which gave out a faint smell of campho 
ed yielded from 0.25 to 0.30 % ; those of the third class, wlml ■ 


(2) Sec H. Feb. I<j2r, No. 171. {lid.l 
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ijjpiiis when bruised, gave no trace of caniidior. The most favourable 
area for the growth of the camphor tree stretches from the 20th to the 25th 
degree of north latitude. In Formosa trees in the mountains give a higher 
,deld than those in the plains ; those growing in open places and much 
exposed to the sun give a higher yield than those which grow under shade 
in damp valleys. 

Heavy, well drained, deeply tilled clay soils suit camphor trees best. 
The Camphor tree requires plenty of imtash and lime ; in Ceylon 196 lbs. 
oi lime and 87 lbs. of potash (in the form of the ashes of refuse from the 
distillation of the leaves) are used per acre. 

The germination of the seeds is hastened by immersion in a vessel of 
tepid water at 25 “ : this enables the good seeds, which are heavy and sink 
to the bottom, to be di.stinguished. The fruit is pulped by means of special 
iron sieves. This operation facilitates the germination of the seed which 
takes place 3 months later. When the young plants reach a height of 30- 
cm. they are finally transplanted. 

The camphor tree is also propagated by cuttings, by layering and by 
rraftiiig. In Tonkin the best season for transplanting is from February 
Itarch. 

The spacing between the young plants varies ; it may be : — 

1) 2.40 m. in squares giving about 700 plants per hectare ; 

2 ) 3 m, in squares ; about 450 plants per ha. ; 

3) plants 1.80 m. apart in row.s 4.50 m. apart ; about 500 plants 
;r ha. 

In Tonkin, on good soil, when 3 years old the plants are 2 in. to 2.50 m. 
igh and when 5 or fi years old they reach a height of 4.50 m. 

The lea'ces are gathered by means of special apparatus. 

-According to the spacing in the plantations the yield obtained is : — 

1) 70 kg. of camphor per ha. in the first type of plantation ; 

2) 45 kg. per ha . in the second ; and 

3) 50 kg. per ha. in the third. 

In the course of journeys made in 1920, the writers investigated the 
imiihor resources of various districts in Tonkin (hang-son, Bhc-giang, 
hai-ngiiyen and Quang-si) and discovered some trees several centuries 
ill which they describe in their papier. 

According to F,. Gii,DE>rRi,STRR and Fr. Hoffmam.n', the industrial uses 
f camphor and its derivatives are the following 

Spirit of Camphor, free from solid camphor, is used as a fuel oil by the- 
aorer classes in Japan. It is also used as a solvent of resin in the nianu- 
ictnie of lacquer. The lamp-black resulting from its combustion is used 
1 the manufacture of Indiaii-iiik. 

In Europe, safrol is extracted from essence of camphor and the residual 
lint of tills preparation has many uses as light or heavy oil of camphor. 

Camphor forms part of the composition of celluloid. It is also largely 
sed in pliarmacy. 

lire writers conclude their paijer with a reference to the fact that, 
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ty the local Government Decree of Dec. 20, 1920, they procured tlie pjo 
hibition of the felling of camphor trees of all ages in Tonkin and they 
hope that the competent authorities will create a camphor Sendee whose 
duties would include : — 

1) The listing and registration, village by village, of the best seed 
producing camphor trees ; 

2) The collection from these selected trees of seed in sufficient quantity 
to allow the cultivation of these trees to be spread over as large an area 
as possible. 

3) The making generally known by means of active propaganda, the 
various processes of extracting camphor from the leaves. 

4) The management of a certain number of experimental planta- 
tions in different districts in order to ascertain the most suitable place for 
planting on a large scale. 

5) The observation and following up of the work that is being done 
in Formosa in the matter of improving camphor planting and the pro- 
cesses of manufacturing camphor. 

F. C,- 

1172 - Copal. — T. P. and F. D., ill Conye, Rexme di li Cotom'c Yeorll.VU.II, 

No. 4, pp. 543-.S57. Biussds, 1921 ; Year III, Vol. I, No. 2 , pp. fijif, 

Brussels, 1922. 

The exports of copal from the Belgian Congo from 1902, in which yea 
339 640 kg. were exported, to 1912, when the export amounted tc 
3755801 kg., have increased more than ten-fold. Owing to the gieal 
economic value of the product, which has increased at the present tiiM 
by 1500 %. the writers undertook the study here reviewed. 

The name " copal” is given to a resin secreted by certain trees be- 
longing to the Iveguminosae. Commercially this resin is known by various 
names: — Brazil "animi or anime resin ” ; Bombay, Calcutta or East Indian, 
Copal Kauri ”, “cowrie” or "cowdee” copal, Manilla Copal, Accra Co- 
pal, which is commonly called " gum anime ” in English. This product is 
collected on the East Coast of Africa, in Zanzibar, Madagascar, .Sierra- 
Leone, Congo, Guinea, Angola, Gold-Coast, Southern Nigeria, Brazil, 
Australia and New Zealand. 

The African commercial varieties are the most valued in the vamisl 
industry ; they include 15 varieties, each of which have several qualities 
which only a very expert eye can distinguish. 

Copal is obtained from living trees as well as found in a fossil state 
buried in the ground ; for this reason the specific botanical origin of certain 
copals remains unknown or is very uncertain. 

On the East Coast of Africa, at Zanzibar and in Madagascar the com- 
monest species which yield the greater part of the resin are : — Hymamtu 
vmiKosa and Trachylobium verriKOSum ; in West Africa, Copaijen «>■ 
pallina, c. Ouibourtiana and c. demmsei ; American copal is deiiVedey 
clusively from Hymoenea Courbaril ; the copal of Australia, New Zea® 
and Manilla is secreted by conifers of the genus Damnmra. i 
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The resin occurs in 3 forms 

1) green or soft copal 

2) fossil or hard copal ; 

3) semi-fossil or semi-hard copal. 

The first is collected direct from the tree and sold immediately after 
collection ; the second is found in the ground in more or less irregular 
voluminous masses, often bituminous ; semi-fossil copal has been buried 
in the ground for a shorter time and is never completely bituminised. Soft 
copal becomes milky and opaque in boiling water, while hard copal does 
not change. 

The colour and appearance of copals vary according to the commercial 
variety. 

Copals are divided into 5 categories according to their geographical 
origin : — 

1) East African copals ; 

2) West African copals ; 

3) New Zealand Kauri copal ; 

4) Manilla copal ; 

5) American copals. 

I. East African copals. 

a) Madagascar copal derived from H. verrucosa, locally called " Tau- 
rouk Rouchi ”, and includes three kinds green, fossil and semi-fossil. 

b) Zanzibar copal found only in a fossil state ; the tree which produced 
't has disappeared but has been identified by Kirk as being T. verrucosum 
•hich bears the name “ Niti sandarusi ” in the country, while the resin 
i called '■ Sandarusi ya nitin Zanzibar copal is the hardest of ali and 
[lost in demand. 

c) Mozambique copal derived from T, verrucosum, a species wliich 
ends to disappear to such au extent that at present it is hardly ever 
onnd except in a fossil state. 

d) Inyambana copal. — This is a kind of copal which is seen in 
>ernian markets, and is produced by Copaifera Gorskiana Benth. = Gors- 
Ki conjugala Bolle ; the natives call it “ staka " or " inthalaka ”. 

II. West African copals. 

a) Sierra-Leone copal. — Produced by C. guibourliana. 

b) (ruinea copal. — Produced by C. copalUna. 

0) Belgian Congo copals secreted by 3 species of Copaifera C. ar- 
Kktiima de Wild;, C. denieusei Harem, C. iMurentii de Wild. The follow- 
BS are the amounts exported during the last ten 5’ears 


Year 1909 .... 

. . . . t. 

826 

Year 1915. • • • 

• • • t. 4 260 

“ 191C1 .... 

...» 

976 

* 1916 

... .8677 

* 1911 . • . . 

. . . . . 

2 139 

» 1917 

... .6911 

’ 1912 .... 

. . . « 

3 756 

» 1918 

... » 3 611 

* IQ13 .... 

.... 

4 698 

• 1919 

... *6231 

1914 .... 

...» 

6 693 

• 1920 

• • • » 13 250 
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'I'lie most valuable commercial kinds in the Antwerp market ate _ 

1) Selected Congo copal gum, white. 

2) Selected Congo copal gum, slightly yellowish. 

3) Selected Congo copal gum, amber. 

4) Selected Congo copal gum, brownish. 

Next comes common unselected Congo copal. 

In 1915 the price of Congo copal varied between 800 and 1000 fr 
per t., in 1920 it reached 5500 fr. per t. ; at present the price is fallino 

d) Gabon copal. ° 

e) Angola copal, always of fossil origin. 

f) Cold-Coast copal, produced by a species of tree which grows in 
the Ashantee and Ikim forests and is not well known botanically. 

g) Nigerian copal, produced by Cyanothyrsus oblongus C. Ojfa = 
Danidla oblonga. 

h) Benguela copal. 

III. New-Zeaeand Kauri copal. — The tree of origin is Dammm 
australis, a conifer wliich grows between 34°. 5' and 370.5’ south latitude. 

In New Caledonia copal is derived from Dammara ovata. 

IV. Maxill.a copal. — This is the least valuable commercial copal 
and is produced by Dammara orimtalis = Agathis alba. It is not obtained 
from Valeria Mica, which is an arborescent Dipterocarp. 

V. American copals. — These are almost all produced by H. Cm 
baril one of the Leguminosm common in Brazil, the Antilles, VeiiezucI; 
Mexico and Guiana ; it occurs in the green and also in a semi-fossil fern 

The best valued quality in copal is hardness. 

In decreasing order of hardness come : — 


Zanzibar - co])al 
Mozambique » 

Sietra-I.eonc • 

Belgian Congo 
Galxx)n » 


Angela copal 
Beugueh » 

New-Z-iaUiiul i> 
Indian » 

Brazil 


of the characteristics which determine the market value oi copali 
next in order come transparency, density (in inverse proportion), colmii 
and resistance to fusion, the minima temperatures of which are as fnlows 

Brazil Cfjpal 77° 


Kauri 

Angola X I ’5° 

I'last African » 1 5 

Semi lo>sil Zanzibar » i3')° 

lAwsil Zanzibar » J -v''" 


Bags and boxes made of thin planks, giving insufficient protectiM 
to the contents and causing the pieces to adhere by pressure shoo 
not be used for packing. Copal is chiefly used for makiiig thick varnu’ « 
and lacquers, and its other uses are of little importance, Spirit of wP® 
is used to adulterate spirit of turpentine. ^ ■ 



TOBiCCO 


1347 


,-5 - The Chemistry and Manufacture of Tobacco. - CHEstEy.A s (chemist, The 

'Anieiira-J Tobacco Co., Xew York) in The Jourml of U,imlrM a', id Enanecrmg 
Cliiinislry, Voi. XIV, N'o. 9, pp. 817-819. Wa.shiugtou, II. C., Sept. 192:. 

The writer deals with the influence which chemical research has exer- 
ised on the manuring and cnltivation of the tobacco plant, on the control 
,J its diseases and on the different methods of manufacturing tobacco, 
le proportion of ammonia, phosphoric acid and jxita.sh in the soil has 
pecial importance for the growth of tobacco. Want of ammonia checks 
jowtli, excess of ammonia produces a strong, dark tobacco with a higher 
icotine content. 

A manure deficient in potash or containing chlorides produces a to- 
lacco which does not bum well, hinie favours certain diseases, De-bud- 
Biig improves and increases the site of the leaves because of the greater 
nceiitration of the available plant food. A few years ago potas.sium 
trate used to be added to tobacco during manufacture to make it burn 
tier ; now the use of suitable manures makes this unnece.ssary. Often 
d burning or bad odour is due to the paper, which may contain, impurities, 
Eciilt to analyse chemically, but iierceptible by the sense of smell. 
:her improvements were made in the manufacture, siiecially in the matter 
the amount of moisture in the tolwcco, which was regulated so as to 
event mould and to obtain products of unvarying composition. During 
e war chemical science succeeded in replacing varieties imported into 
e Lnited States by other native varieties which had never previously 
en grown and gave good results. A. de B. 

74 Temporary and permanent Shading cl Cccea, Coffee, elc. in Ihe Belgian 
Congo, — KIND.S, R., in LUtileiin dc TAssecitiiian dm PUntenrs de CiHidehelic ct nutres 
Produils colonuiux, Vol. IX, Xos. .j an<r‘i, pp. Antwerp. 

The question of temporary and piermanent shading for cocoa, coffee 
plantations is very impoitant, and has long engaged the attention 
Colonial planters. 

Lsperiments have therefore been made in the Belgian Congo, espe- 
illy at llaymbe, as the question is of special interest in tliis region owing 
the low altitude, the high temperature during the rainy season, the 
egularity and frequent scarcity of the rainfall and the long duration of 
e dr>- season. 

'1 emporary shade. Banana-trees are used for temporary shade ; 
ey are ejuite successful where the soil is very fertile and rainfall is abun- 
nt and regular, provided that they arc removed in good time. As 
wever removal entails much labour it is not carried out to the great 
friiuent of the plantatioi IS. The writer long ago recommended that 
banana tree, which has many drawbacks as a shade plant, should be 
laced in the Belgian Congo by' Ambrevade ” which is superior to 
others (Clitoria cajanifoUa, Laiccma glaiica, Indigofera, Tephrosia, 
idnta cegypiiaca, Hicmus communis, etc.) used for the same purpose. 
In the first place " Ambrevade ” has the advantage of being a soil 
Hover ; it also grows rapidly into a shrub and attains a height of z 
.1 ni. ; its leaflets are small and do not liinder the rain and mist from 
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reaching the qulttvated plants, its roots are taproots and it does not re- 
quire much water; it can be lopped as desired and disappears through 

exhaustion in two or three years, and finally it yields seeds of high 

value. Sowings should be made in pockets, preferably two or three 
months before the cocoa is planted, or immediately after transplantation ; 
two or three seeds are sown in each pocket and covered with two or three 
cm. of earth ; when they sprmg up only a single plant is left to grow 
per pocket In sowing it is important to understand thoroiigWy iid,, 
to arrange the direction of the shade plants which should have reference' 
to the sun dominant winds, etc. ' South of the Equator, when two shade 
plants are used for each cocoa plant, one should be placed to tlie north 
east and the other to the north-west forming, with the cocoa plant, a 
triangle with sides 50-60 cm. long ; when three plants are used, one shoulj; 
be to the north the second to the east and the third to the west, Thtl 
orientation will be the reverse in the zone situated to the north of thj 

Equ^ot.^e “ Ambrevade ” ; one, the greater ".k. 

brevade '' (Cajanus bicolor), is the better because it has a larger growlt 
and two plants are enough to shade a cocoa plant ; the other the lesser 
“ Ambrevade ” {Cajanus ftavus). requires on tlie other hand three plants 
per cocoa plant. During the rainy season the shrubs should be Iop[«l 
and shortened to l m.,but exact data are at present lacbngtoshowwhe 
ther the cut branches should be left on the ground or whether they 

should be burnt. , i .i.' 

Pcrmnenl slmde. - The writer recommends for this puriiose a 

the Congo the selection of trees with the following properties ; 

. i) articulated petioles and moveable leaflets so as to avoid prevent- 
ing rain and moisture from reaching the plants below ; 

■71 deciduous leaves, so that the trees may not dry up the soil ty 
continull transpiration; they are less attractive to insects 1.™ in ^ 
of attack the insect can be destroyed by burning the leaves. It may » 
objected that trees with these properties would not shade the pla 
tions during part of the dry season, but this objection is miimport J 

because, duri.ig that iieriod, these trees bear i jr drS“! 

as reeards shade act similarly to leaves, and shade during . 
season is not so ’important as during the hot season ^ 

ol shade trees The writer has tried Erythrma htliospmia (Da W 
Albkzia sUpulata, A. moluccana, Leucema glmwa, 

CcBsalpmia dasyrachis. Albrzzia Lehbck. Inga b, «b 

that the best are ri. and L. g/aMca , if these tr . 

tained, A. Lebbek and /. Saman can be used. ^ 

Method of planting, spacing, etc. - Young seedlings 
not cuttings which do not stand wand and whose spr 
be injurious to the plants requiring shade , it is a g 
certain number of “ ambrevade at the same P ^ 

trees, for the better shading of the cocoa and cofiee p . 

These temporary shade plants should be got nd o 

[ 1114 ] 
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NARCOTIC AND STIMUtANT PLANTS 


5ie permanent shade trees should be planted every 4 m. alternately with 
cocoa or coffee plant ; if trees of larger growth are used they should 
e planted I2 m. apart so as not to give too much shade to the plantation 
[oreover, if the shade trees are planted every 4 or 8 m. a certain number 
ould be lopped when they had grown up and the remaining trees would 
ave slender trunks. It has also been suggested, instead of planting 
rdiiiary shade trees, to plant Elaeis which would be left to grow when 
,e cocoa in the plantation was exhausted after 10 or 12 years as hap- 
;ns in some places ; there would then be a plantation of Elaeis in place 
cocoa. At high altitudes, as coffee plantations require less sliade the 
umanent shade trees can be spaced from 10 to 15 m. apart according 
I the aspect of the ground. p g 

75 - The Cultivation of Py rethrum in Switzerland. - Faes, u. (chrfde la station 

tederale d'essats viticnies de Lausanne), in lYraw d part di I’Annwihe a^rUok de la 
Sai'sw 1921, pamph. of 6 pag<s, figs. 3 Lausanne. 

The insecticide powder obtained from Pyrethrum (P. 'cinerarimlo- 
umj is very effective against Cochylis and is obtained by pounding the 
ried inflorescence of the plant. It is found in a wild state and cultivated 
Montenegro, Dalmatia, Herzegovina and in the Quarnero i.slands (Is- 
ia) up to an altitude of about 1000 m. 

. The powder obtained is specially active if it conies from half-closed 
withered flowers. Unfortunately it is diflicult to recognise under the 
icroscope whether the powder is that ot flowers picked green or withered, 
le writer undertook the cultivation of the plant in Switzerland having 
jard to the difficulties of procuring authentic powder of good quality, 
hen collecting the seed it must be remembeied that it is situated below 
t “ florets ” which look like a floral receptacle. 

Sowing may be done either in April-May, or in July- August as soon 
the seed is gathered. Spring sowing gives better results than later, 
ce in the plantation, plants are ready for planting out in the autumn 
the same year. 

Sowing should be done in rows 20 cm. apart. The seed should not 
covered but simply pressed into the soil and heaped over with leaves 
fresh farmyard manure. 

Watering and light weedings arc indispensable. 

Final planting should be done on well prepared soil without special 
Mriiig. Ground with a south aspect and slightly stoiiey, is suitable. 

! plant does not tolerate wood ashes. Planting is done in rows 60 cm, 
■It, the spacing of the plants in the lines being 50 cm. While the plants 
taking root water moderatel)’. During growth weeding without wa- 
is required. 

After gathering the fl.rwers the peduncles should be cut with a sickle. 
Pyrethrum does not begin to bear freely until the second year. For 
aering the flowers a dry, sunny day should be chosen. The flowers 

L dried in the shade and can be gathered by hand or by using 

Clears. 
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1350 STDJTHANT AND MEDICINAI, PI;ANT8*W H0|tTICui,TDEE 


The writer obtained the following yields 1500 plants gromu,, 
450 sq. ni. of land produced 30 kg. of dry flowers - in the 2nd yeai ; 
of dry flowers yields 6 kg. of concentrated soHition of pyrethrum-so° 
which diluted to 60 litres is sufficient for treating 450 sq. m, of vines at 
normal spacing. It should be borne in mind that this solution should cnlv 
be used on caterpillars of the first generation, for those of the second get 
eration get into the seed as soon as they hatch out. p g 

1176 - Acclimatisation in France of Spartina Townsend/, a Soil-binfci 
Forage and Paper yielding Plant. — CosEiiRes, anJ Chevalier, in iiuUeiii, 
Sockie Ntitionnle d'AcclinuiUtlion, Year 69^No. 5, p. 147. Paris, Aug. ig.-r 

For some time Sfiartina Townsendi (l) one of the Poaceaa native t 
America, which spread rapidly and is useful for fixing loose sands 
been found abundantly at the mouth of the Vire (Manche). Tlii.s plajj 
when young is excellent forage for cattle, and when full grown sen-es 
for the manufacture of pulp for paper. p, p 

1177 - Study on the Pollen of Fruit Trees. — .See No, 1155 of this BaUcUv.. 

1178 - Influence of Grafting on the Resistance of Auiantiaceae to Cold. - ConiEr 

O., in L.t Pfw/Mmt’ffV Arot/t'FHv, Year 1 5, No. Teyons, Aug. lo::, ^ 

The writer, a breeder of the vines which are named after him, hi 
carried out experiments since 1889 on the resistance of .\urantiace* ti 
cold. They are based on two principles i) Grafting on Citrus (Ci/ra 
tripiem Desf., the Siberian orange) ; 2) Selection of seedling plants. 
The work already done on this subject is reviewed and the resistaia 
of Japanese orange trees [Citrus japonica Then, and varieties) is iiotei 
The grafting of Agrumes on C. triptera is considered in Algeria to d»-ji 
the grafts, but the writer has been able to ascertain that the tree so pro 
duced tuns to flower in an extraordinary nwnner, which is worthy ( 
consideration when growing Agrumes for scent. By selection of seedlin 
plants the writer has been able to get, for all species of Citrus, individiial 
more than ordinarily resistant to cold. Plants which have stood »1 
[—(f, —10" C. at Aubeiias, where the writer worked) and which i 
not lose their leaves from frost, are grafted on C. triptera and stand cii 
as wellasthe Japanese Citrus (—14" C), The writer describes the inetta 
of grafting Agrumes on C. triptera and the precautions to be taken. 

The conclusions wliich he draws from his experiments are as folio® - 
This grafting will enable the growth of Agrumes to be extended alnw 
throughout the zone of the olive tree, with the exception of low-lying pla* 
and on plains which are subject to hard white frosts ; the iiiaritime region 
of the West of France, where Acacia dcalbata, commonly called 
does not suffer from frost, would be suitable for such cultivation , 1 


(i> -Accoiilini.’ to Ibe Inde* Kereensis, Spartina Tott'WSrtK/j is , a sytionyiii of a. oOv/.' ^ 
is foiuid, in Italy in places inundated by blackish water netir Venice, yiOTifiilcoin, .^0“ r ' 

G. .rncAXGELl, 7,fl I'lora iialiamt, l,oeseher, Turin-Roiiie, 1894. iB'C) 

[urs-1118) 
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rafting of tte Seville orange on C. triptera wiU enable a large quantity 
f flowers for the manufacture of perfume to be obtained without risk 
:oni frost; the durability of the grafts may be depended upon. 

P. C, 

rj9 - Phylloxera-Fesistant Vinestoek. - bioletii, f, t., fiossfeder c h ann 
WAV, A. E., in ColUsc 0/ Agncullme, A-Hcultwal Experiment Station, Berkeley^ Cali- 
icniti, 331, PP. 61-139, Ji #g 5 ., xn tabl. Berkeley, Cal., Oct'. 1921. ' 

The resistance of a vine .stock to phylloxera not only depends on its 
chaviour with regard to phylloxera but also on the gr,rft which it bears 
nd on the climate and soil in which it is grown. Each stock under in- 
estigation should consequently Ire experimented with by grafting on to 
: the best graft and by growing it under various conditions. Work of 
lis kind has been carried out at the California Experimental Station 
ince 1876. Among the publications of the Station, some thirty treat 
1 phylloxera and vines which resist it ; of recent publications the more 
nportant are Bulletins Nos. 127-131-146-148-180-192-187, .Circular 76 
nd the Bulletin which forms the .subject of the present abstract. That 
Idletin gives the results obtained with 21 resistant vine-stocks, .some of 
hem pure American Kinds (Rupestris St. George — R. Martin — R. 
Jisgah — Riparia Gloire de Montpellier) ; others hybrids between v'arions 
imerican Kinds (Rip. x Rup. 101-14 - Rip. x Rup. 3306 - Rip. x 
up. 3309 — Riparia x Berlandieri 157-11 — Rip. x Bcrl. 420-A — 
iparia x Rupestris x Cordifolia 106-8 — Riparia x Rupestris x 
indicans 1616 — Rupestris x Omdicans = Vitis Champini ; others 
tain hybrids between American kinds and Vilh vinijera (.Aianion x 
upestris No i, No 2 and N» 9 — Mourvedre x Rupestris N" 1202 - Chas- 
las x Berlandieri 41-B - Cabernet x Berlandieri 333 E. T. — Bour- 
iqnon x Rupestris 93-5 — Tokay x Rupestris — Lenoir Aestivalis 
Cinerea x Vimfera). 


Stocks recommmttcd for each gra/t. 


Muscat 

• . 4I*B 

420-A 


Corinthe no»r 

41-B 

R. Gloire 

A X R. n® 

Corinthe blanc .... 

• • 3306 

St George 

— 

SultaiUTia 

• • 3309 

1202 

A X R. u® 

SiiUana 

. . rr-B 

A X R - n« I 

420-A 

r^atticr de Beyrouth • . 

- A X R n® 9 

A X K. vP i 

OS-") 

I'lnperor 

• • 3309 

3306 

A X R. u'> 

t-'ornichon 

. . R. Martin 

St. George 

4r-B 

Tokay 

n-B 

3309 

— 

Miilapa .... 

• • 3309 

3306 

402-A 

Alicante Bouschet . . . 

. . 41-B 

420-A 

— 

Mansec 

• • 1202 

41-B 

__ 

I’elit arah (Dariff) . . 

. . 3306 

420-A 

41-B 

St. tMacaire 

. . 41-B 

3309 

420-A 

Tagrein 

• • 3309 

41-B 

1202 

V.'ililepeiin*; 

• • 3309 

41-13 




• • 3309 

420'A 

3306 

I'alomiiKi 

3309 

330^* 

41 -B 
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Most of the results are arranged in tabular form and deal with;-, 
l) qualities of stocks for growth in nurseries; cost of cuttings; facility 
of grafting ; percentage and completeness of rooting ; growth in the aui. 
sery; 2) quality of stocks for general growth character of the graftiag 
union ; vigour and longevity of the grafted vine ; quality and yield of 
the crop. Other tables give the best stocks for each graft and the best 
stocks -for general use. An abstract from the fonner is given in the 
table above ; the first column indicates the best stock, the second the 
second best stocks and the third column the third best stock. F. D, 

1180 - On the Sensitiveness of Grafted Vines to Frost. — Khoeicer, k. (Geinsenheim) 
in Wein uni Rcbe, Year 4, No. 4, pp. 188-194. Mainz, Aug. i, 1922. 

This is a general review of the question. Grafted vines are said to 
be less resistant to frost than non-grafted vines. But in France, Castei 
and others have maintained that grafting on a resistant stock increases 
the resistance of the variety grafted ; Gautier has gone so far as to ad-j 
mit that by making a series of grafts the resistance conferred keepsot' 
increasing. 

Some experiments show the beneficial effect of stocks on the variety 
grafted. 

According to Cercelet, only a delay in the emission and opening 
of the buds is caused in such cases, so that they do not suffer from late 
fmsts in spring. However, observations contradicting those mentioned 
above are not lacking, for example those of Oberlin. Careful investi- 
gations were made in Switzerland by Faes and Porchet who counted 
the buds killed by a hard frost in .\pril 1913. From these researches! 
was found that certain grafted vines suffered less than others which wen 
non-grafted ; but the former were young and robust, the latter old am 
exhausted. Vrines of the same age grafted or not had the same powe: 
of resistance. As it is difficult in the open vineyard to get alosohiteh 
comparable conditions, the writers made experiment with a current 0, 
cold air at a teiiqjerature of — 3 " C down to — 3'5 C ; the stocks wen 
Riparia X Rupestris ii Dufoiir ; Riparia X Rupestris 3309 C and Mcnir 
vedre X Rupestris 1202 C ; the graft was Guetedel de Fontainebleau 
the same variety used as a direct producer sen-ed as control. The wn 
ters took care to make their experiments with vrines of the same age aad 
vigour. No appreciable difference was noticed. 

Faes has now renewed his experiments on vines at the baiisanB 
vine growing Station (H. Faes, Gcltes d'avril, in Reive de Vttmilhm 
vol. 56, p. 281, 1922) and has collected them in several tabular 
From these it appears that differences in resistance to frost shouM » 
attributed to age and not to grafting. 

ri8i - Programme of the Swedbh State Institute of Experimental Forest^ 1 “ ‘I" 
Period 1322 - 26 . — Meddelanden jrin slaicns SkdgtoisoksamMt, Vol, XIX, ■ 
pp. 66-70. Stockholm 1922, ^ , 

The Council of the Swedish Institute of ExpenmenfcU 
has approved the programme for the period 1922-26 which deci es 



